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THE HRIGHT OF BUILDINGS IN WASHINGTON Is re- 
stricted to 90 ft. on residence streets and 110 ft. in busi- 
ness sections by the bill before Congress. The bill fur- 
ther provides that combustible or non-fireproof buildings 
for residences, apartments or hotels shall not exceed five 
stories or 60 ft. in height. Non-fireproof business bufld- 
ires are limited to 75 ft. in height. The bill provides 
further that all buildings. except churches, hereafter 
erected or altered to exceed 75 ft. in height, shall be fire- 
proof or non-combustible. Churches must be of fireproof 
construction up to and including the main or auditorium 
floor. No building shall be erected or altered to exceed 
in height above the sidewalk the width of the street In {ts 
front. and In no case shall a building exceed 90 ft. in 
height on a residence street nor 110 ft. on a business 
street, except on business streets and business avenues 
190 ft. wide, where a height not exceeding 130 ft. may be 
allowed. The height of buildings on corner lots shall in 
all cases be regulated by the limitations governing on the 
broader street, provided that spires, towers and domes 
may be erected to a greater height than the limit herein 
prescribed, when approved by the Commissioners of the 
Distriet of Columbia. 


> 


* THE BUILDING CODE COMMISSION recently appointed 
by the Mayor of New York city met in the council cham- 
bers of the city hal] on Jan. 30 to organize. Building 
Commissioner Brady. of Manhattan, was elected chairman; 
Commissioner Rudolph L. Daus, of Brooklyn, secretary, 
and George H. Nicholas, assistant secretary. The com- 
mission will hold daily meetings at the Department of 
Buildings until permanent quarters are secured. 


THE NEW CHARTER FOR SAN FRANCISCO, reviewed 
editorially in our issue of May 26, 1898, has been ratified 
by the practically unanimous vote of the State Legislature. 


NEW STREET CLEANING SPECIFICATIONS FOR 
San Francisco provide that no dust shall be raised by 
sweeping; that in the hand labor district the contractor 
shall keep sprinkling carts in constant operation; and 
that he shall be fined 50 cts. for every block upon which 
dust is raised by the men in sweeping. White uniforms 
for the sweepers are to be introduced. The specifications 
were prepared by the Merchants’ Association. 


\N ACCIDENT resulting in the death of two workmen, 


and the injury of 16, occurred near Altoona, Pa., on Jan. 
29, at the western opening of the Gallatzin tunnel. The 


men heard the approach of a locomotive, running west 
through the tunnel, presumably on the west-bound track, 
and crossed over to the east-bound track. The smoke in 
the tunnel prevented them seeing the locomotive, which 
was 


running on the east-bound track, owing to obstruc- 
“ons on the usual west-bound track, and they were run 


THE AUTOMATIC SPRINKLER SYSTEM commonly 
used in cotton and woolen mills and warehouses depends 
for its working upon the pumps, valves, etc., of the pipe 
line always being in proper order. The report of the Bos- 
ton Manufacturers’ Mutual Insurance Co. for the month 


‘ of December ccntains a “warning and caution,” stating 


that during the month two sprinkler valves—one a 6-in 
controlling the service of an entire mill and one a 5-in. 
controlling the service of half a large mill—were found 
“strapped and riveted, closed,’’ while they had been ex- 
amined every week for several months and their condition 
reported and reports kept on file, stating that they were 
“strapped and riveted, open.”” The remedy recommended 
for the great danger of having valves shut that ought to 
be open in a sprinkler line is to have indicators fitted to 
all such valves, so as to show whether they are shut or 
open. 


CENTRAL ELECTRIC LIGHTING STATIONS in the 
United States are tabulated in the ‘‘American Electrical 
Directory and Buyers’ Manual” for September, 1898. The 
following totals are given by way of comparison: 


No. Total -—Incandescent lamps.—, Engine, 

sta- are Direct- Alternate- horse- 

tions. lights. current. current. Total power. 
Municpl 334 26,185 61,695 317,970 379,665 69,145 
Private'2275 265,708 2,312,221 4,988,231 7,300,452 994,688 


Total. .2,609 291,893 2,373,916 5,306,201 7,680,117 1,068,833 
1Capital stock, $246,319,610. 


STEAM POWER IS GOING OUT OF USE in smal! 
plants in Philadelphia, Pa., owing to the substitution of 
electric power generated in large central stations. Ac- 
cording to the annual report of Mr. John Overn, Chief of 
the Bureau of Engines and Boilers, in Philadelphia, 625 
boilers are located in place but are “temporarily out of 
use”’ out of a total of 3.579 boilers under the supervision 
of the bureau; the larger number out of use being due 
chiefly to the substitution of electric power. During the 
year 1898, 806 new boilers of different styles were erected 
in the city as follows: Horizontal tubular, 112: com- 
pound tubular. 9: vertical tubular, 115; locomotive, 9: 
sectional, 46; patent boilers, 17. No explosion of a steam 
boiler occurred in the city during the year, but two serious 
accidents occurred to steam piping used in connection 
with engines and boilers, each involving loss of life. 


THE NATURAL GAS SUPPLY OF INDIANA has dimin- 
ished to such a point that its early exhaustion fs !mmt- 
nent, unless steps are taken to reduce the draft upon the 
wells. The question is again coming up, therefore, as to 
whether the piping of gas outside the State cannot be 
stopped. When the pipe line to Chicago was first pro- 
jected, in 1889, the Legislature passed a law prohibiting 
it, but the courts decided that the law was unconstitu- 
tional, it being in restriction of Interstate Commerce 
Besides the Chicago pipe line, lines have been built which 
supply gas to 14 cities and 18 towns and villages in Ohio. 
including the once famous natural gas town of Findlay. 
A conference of men interested in the future of the gas 
fields was held at Muncie on Jan. 19 to consider some 
action against the pipe lines. It was decided to ask the 
courts to enforce a law, passed by the legislature in 1891. 
forbidding the carrying of over 300 Ibs. per sq. in. pressure 
at any point in a gas pipe line. It is said that the Ohio 
Pipe Line Co. carries a pressure of 750 to 1,000 Ibs. and 
the Chicago line 600 Ibs. at the pumps. 


— 


THE MOVING OF A DRAWBRIDGE carrying the Chi- 
cago & Northwestern Ry. over the Kinnickinnic River at 
Milwaukee, Wis., was successfully effected on Dec. 18 
The bridge was built in 1890, and is 175 ft. long, weighing 
about 255,800 ths. It was moved 200 ft. down the river, 
where it will be used during the erecnon of a new struct- 
ure on the original site. Two scows, ballasted with water 
and fitted with blocking, were placed under the bridge, one 
on each side of the center pier, and the water was pumped 
out until they carried the weight of the structure. They 
were then floated down stream and the bridge was de- 
posited on its new pier by again letting water into th» 
scows. The werk occupied 2 hours and 50 minutes, from 
the time the last train crossed to the time when the bridge 
was swung by its own machinery on its new pier. The 
method of handling was similar to that employed for re- 
moving an old bridge and placing a new bridge over the 
Chicago River at Kinzie St., for the same railway, as 
noted in our columns some time ago. Both these pieces of 
work were done under the supervision of Mr. W. H. Fin- 
ley, Bridge Engineer of the Chicago & Northwestern Ry. 


THE DETROIT RIVER BRIDGE project is thus out- 
lined by a correspondent familiar with its present status: 


Regarding the bridge over the Detroit River, it may be 
stated that the matter is merely in its preliminary stages. 
only the location and general plan having yet been de- 
cided upon, subject, of course, to approval by the U. S 
government. The conditions made it desirable to draw up 
a typical plan for a crossing of the river at some definite 
point, which had been decided upon as the most desirable 


for various reasons, and this location is between the buoy 
at the lower end of the Middle Ground Shoal and the 
south end of Belle Isle. The proposed structure will be 
a high bridge, 117 ft. above the water, with a clear canti 
lever span of 1,300 ft. over the Canadian channel, and a 
total length of cantilever construction of about 2,400 ft 
There is also a steel viaduct about 1,000 ft. in length and 
three truss spans over the American channel about 835 ft 
long, each. In connection with the construction provis 
ion has been made for a new highway bridge to Belle Isle 
Park, located under the three railway spans crossing the 
American channe! at an elevation about 20 ft. above the 
water, consisting of two truss spans of about 335 ft. each 
and a draw span between them of about the same length 
In addition to the above there will be required the neces- 
sary approaches to the bridge on each side of the river. As 
already stated, this project is still undetermined, as the 
matter has to go before Congress and the U.S engineers 
have to approve of the proposed location before any defi 
nite action can be taken regarding the construction As 
the site selected will permit the construction of a bridge 
without placing any pliers tn the navigable channel of the 
river it is believed that the bridge is less likely to b 
opposed by the vessel interests than if constructed lower 
down the river. They have always opposed a bridge else 
where because of the piers which it was necessary to put 
in the navigable waters on account of the greater width 
of the channel. Mr. Chas. C. Bothfield is the consulting 
engineer for the proposed bridge. 


THE OHIO CENTENNIAL. which ts planned to be held 
at Toledo, O., in 1992. is making satisfactory progress 
At the last session of the Ohio Legislature a special com 
mission was appointed to consider the matter of the 
proper celebration of the 100th anniversary of the ad 
mission of Ohio into the Union. They reported and mado 
the recommendation that an exposition of arts and trades 
be held at some city to be selected by the commission 
Toledo, Columbus and Cleveland were candidates. and on 
the first ballot it was decided by a large mafority to holt 
the exposition at Toledo. on account of its being easy of 
access, and located on the lake and with a lake front site 
for the fair, and also on account of the fact that Perry's 
victory on Lake Erie and many of the land battles of tho 
Indian wars and of the war of 1812 were fought within a 
few miles of there. Ft. Meigs and Ft. Miama are onlv 
six miles from the citv. The plan has progressed to date 
this far: A Centennial Commission of nine was named to 
prepare plans and to construct all but the buildines Al 
of the work on the grounds is under this commission di 
rectly. A company has heen organized which will con 
struct the buildings and operate the fair. advancing all 
money for temporary improvements. This company wil! 
work on general lines to be approved by the commission 
In addition, a State Commission or Board is appointed to 
secure outside State support. Al! these bodies are sald to 
be working hard and in harmony. The commission in De- 
cember named Mr. W. J. Sherman, of Riggs & Sherman 
civil engineers, Toledo, 0.. as Chief Engineer, and pre- 
liminary surveys and topographical and hydrographic 
maps have been completed. Many suggestions as to plane 
have come in, and the three boards have appointed a com 
mission of five experts to prepare a final plan. This com 
mission consists of W. J. Sherman, civil engineer: David 
L. Stine, architect: M. W. Moore, landscane engineer: T 
H. MeLean on transportation. and Wm. H. Stewart 0» 
space and exhibits. The commission has been at work for 
some weeks, and has made substantial progress on gen- 
eral plans. It will complete its work by Feb. 15. The 
commission now has £150,000 immediately available, an4 
the company $50,000 with which to commence the work 
The site chosen is Bay View Park, on the shores of Lake 
Erie just north of the city limits. It contains about 200 
acres of land and has a fine water frontage. A large 
amount of filling and dredging is necessary and the prep- 
aration of the grounds involves an expenditure of some- 
thing like $150,000 before any building work can be done 


A NATIONAL GUARD ENGINEER CORPS is being or- 
ganized by Major J. W. Turnbridge, to be known as the 
First Engineer Corps of the Second Brigade, New York 
National Guard The object of the organization Is to 
instruct its members in the theory and practice of mili- 
tary engineering, with instructions by fleld work and text 
books, with a regular course of lectures. Among the 
subjects to be taken up are military bridges, health and 
comfort of the army in the field, street barricades, mines 
and counter-mines, military ballooning, bridge and rail- 
way repairs, explosives, fortifications, road-making, recon- 
noissance and map-making. 


MANIFOLD PRINTING, by means of Roentgen rays 
suggested by Prof. Elihu Thomson in 1896, and further 
elaborated in Europe, is explained by Dr. F. 8S. Kolle tn 
the ‘Electrical Engineer.’’ The process proposes to 
eliminate composition and presswork and to substitute 
blocks of 100 sheets of sensitized paper capped by the copy- 
sheet, either written or printed, in opaque ink. It Is 
claimed that 20 seconds’ exposure to the X-rays transfers 
the copy to the sheets, which are then developed and 
washed. Twenty such blocks can be exposed at one time 
about a single tube; and Dr. Kolle estimates an output 
of 6,000 sheets per minute for each tube; or, ten men 
working eight hours per day can-turn out 7,500,000 copies 
and develop, fix, wash and dry them. Small cost is 
claimed. 
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TEN-YARD CLAM-SHELL DREDGE FOR THE BUFFALO, 
N. Y., BREAKWATER CONSTRUCTION. 


The dredge which we illustrate herewith has 
been working for some months on the extension of 
the Buffalo breakwater, and has operated very 
successfully under somewhat disadvantageous con- 
ditions. A portion of the new breakwater con- 
sists of a timber crib 36 ft. wide and 22 ft. high, 
resting on a base of rubble stone. The bottom of 
the lake being of soft clay, incapable of supporting 
the rubble base, it was found necessary to exca- 
vate a trench to solid rock through this soft ma- 


fere seriously with the free handling of scows and 
tugs alongside. It was, therefore, undertaken to 
remedy this fault in constructing the present ma- 
chine. 

As already stated, the dredge has at each end 
amidships a spud 3 ft. square, which extends 25 ft. 
or 30 ft. below water. At the bottom of 
each spud are three sheaves, two set across the 
spud and one fore and aft. On the deck close 
to the spud are three other sheaves located as 
shown by Fig. 3. The anchor lines pass from the 
drums over the sheaves on deck, down along the 


FIG. 1—VIEW OF BUFFALO BREAKWATER EXTENSION, SHOWING TOPS OF CRIBS AND 


SCOWS DEPOSITING THE STONE FILLING. 
Hughes Bros. & Bangs, Buffalo, N. Y., Contractors. 


terial, and to fill it with gravel in order to secure 
a reliable foundation bed. It is in excavating this 
trench that the services of the dredge have been 
employed. 

Along the line of the breakwater the depth of 
solid rock below the water surface varies from 60 
ft. to 80 ft., and the depth of earth overlying it 
varies from 27 ft. to 49 ft. This overlying material 
is mostly clay, weighing about 3,300 Ibs. per cu. 
yd., with occasional pockets and strata of a hard- 
packed fine sand. The trench which the dredge 
excavates in this material is 120 ft. wide on the 
bottom, with whatever side slopes the clay natur- 
ally assumes. -The gravel filling is dumped from 
scows into the trench as close after the dredge 
as possible to prevent the sides caving in, and it 
fills the trench to the level of the original surface 
only. On the top of this gravel filling comes the 
rubble base of trapezoidal section and about 8 ft. 
thick, and then the timber cribs which are filled 
with broken stone. Fig. 1 gives a very good idea 
of the crib construction and filling. 

The great depth of water, the nature of the ma- 
terial and the large amount of excavation indi- 
cated that a large clam shell dredge would be the 
machine best adapted to do the work. After much 
discussion it was, therefore, decided tc employ a 
clam shell dredge, and the contract for such a 
machine was awarded to the Osgood Dredge Co.. 
of Albany, N. Y., by Hughes Bros. & Bangs, the 
contractors for the breakwater work. The ca- 
pacity of the bucket was fixed at 10 cu. yds., and 
the hull and machinery were designed with this 
capacity as a basis. Figs. 2 and 3 are the sectional 
elevation and plan of the dredge designed. 

As will be seen, the dredge hull, mast, A-frame 
and boom are wood, about 250,000 ft. B. M., alto- 
gether, of timber being employed. The hull is 
120 ft. long, 40 ft. beam, and 12 ft. 6 ins. deep. 
The length given does not include a molded bow 
and stern of falsework, which were added to make 
the dredge tow easier, and which increase the 
total length to 160 ft. The A-frame is 50 ft. high 
above the deck, and the boom is 65 ft. long. There 
is a single spud at each end of the hull, but these 
spuds, instead of extending to the bottom, act 
simply as attachments for the anchor ropes by 
which the machine is really held in position. The 
usual manner of anchoring dredges working in 
water too deep for spuds is to run the anchor line 
from the level of the deck. With a beam wind 
and heavy sea several anchors are usually re- 
quired to hold the dredge in place, and these inter- 


sides of the spud, through guides cut in the spud 
wells, and under the sheaves in the bottom of the 
spud out to the anchors, some 300 ft. away. This 
arrangement holds the dredge with anchors in six 
different directions, the lines of which are 25 ft. 
under water, giving free access to scows and the 
largest tugs to approach the dredge on all sides. 
In actual operation, however, the center bow an- 
chor is not used, as it is not required, and its re- 
moval leaves no impediment to the free operation 
of the bucket. The remaining five anchors have 
proved their ability to hold the dredge on the line 
of the trench with a strong beam wind and heavy 
sea. As will be surmised, the dredge moves back- 
ward along the line of the cut, the movement be- 
ing accomplished by hauling in on the center stern 
anchor line. In conclusion it may be noted that a 
patent for this form of anchor attachment has 
been applied for by the Osgood Dredge Co. 

Turning now to the operating machinery, the 
main engine, placed amidships, operates the 
dredge bucket. This is an 18 x 24-in., double cylin- 
der engine, with Stephenson reversing gear, and 
is compound geared to two 60-in. drums, with 
gear faces 12 ft. in diameter, and double frictions 
of the V-type, the male V’s being of iron, and the 
female V’s lined with lignum vite. The male 
V’s are hollow, and to keep the friction faces cool 
water is circulated through them. The frictions 
are set up by steam compressors, so arranged 
as to apply pressure graduated at the will of the 
engineer. From the drums four 1\-in., 37 wire 
strand, plow steel cables run to the clam shell. 
This clam shell bucket is itself of rather nove! con- 
struction, as shown by Fig. 4. The bucket, as 
already stated, is of 10 cu. yds. capacity, and 
empty weighs over 30,000 Ibs., and as the great 
depth of water precludes the use of poles, some es- 
pecial precaution had to be taken to prevent it 
from twisting the cables together. The precaution 
adopted, as will be seen from Fig. 4, was to em- 
ploy two sheaves, one placed on each side of the 
bucket, and to operate the bucket by two opening 
and two closing cables. As these four cables run 
over four sheaves on the boom, and the cables are 
made in pairs, with right and left hand lay, there 
is no tendency of the bucket to twist. 

The secondary engines are two in number, each 
being a double cylinder engine, and one being 
placed aft and the other forward of the main en- 
gine. The forward engine is 10 x 12-in., and drives 
three friction drums for handling the forward an- 
chor lines and six upright capstans on deck for 


handling lines and scows, The stern engine has & . 
10-in. cylinders and drives the three fri: 
drums for the stern anchors and two capstan 
on deck. A glance at the plan, Fig. 3, shows - 
method of driving the capstans. Each caps: . 
is fitted with independent friction, brake an. 
rachets. 

Steam is supplied to all three engines by 
Roberts water tube boilers. Each boiler ha- 
sq. ft. of grate surface and 1,200 sq. ft. of hea: 
surface, and is built for 250 Ibs. steam pressi:; 
although they are run at 125 Ibs. pressure. 
the engines are piped to a Wheeler Admira): 
condenser and also to a free exhaust pipe, so th.;: 
they can be run either condensing or non-con- 
densing. 

As stated at the beginning, the dredge ha- 
proved very satisfactory, working quickly, easi), 
and smoothly, with plenty of power and abunj 
ance of strength in all its parts, and with grea: 
steadiness. As indicating its capacity the manu 
facturers write us as follows: 


Much of the material has proved harder to dig than wa: 
expected. There is a good deal of fine hard packed sani 
sometimes in a stratum on top of the clay, and som: 
times in pockets, scattered through it, and in this mate. 
rial, the bucket, heavy as it is, does not half 4)! 
but in the clay it usually comes up heaped up 
The clay weighs about 3,300 Ibs. to the cu. yd., and as 
the bucket often comes up overflowing, with fully 15 
yards, this makes a load of 80,000 lbs., which the ma 
chine handles easily at the rate of one bucket per 
minute in 65 ft. of water, without undue strain on the 
machine or any of its parts, or unusual effort on th. 


ta 


Fig. 4.—View of Ten-Yard Clam-Shell Bucket Used 
on Buffalo Breakwater Work. 


part of the runner. The scows used average about 
400 cu. . and the —¢ - loads ten or eleven scows 
per day in 65 ft. of water, though capable of doing more. 
It has often loaded scows ‘in and 40 minutes, and in 
soft clay has repeatedly loaded a pocket containing 60 
cu. yds., with four buckets in 4 mins., in 60 to 70 ft. of 
water. It carries a crew of ten men and burns from 
four to five tons of coal per day. 

Figs. 5 and 6 show the dredge in operation, and 
indicate the construction of the scows and the 
character of the material being excavated. The 
A-frame at the stern, which is shown in Fig. 5, 
“was put on after the dredge was built, to handle 
the rear speed. This figure in some respects also 
gives a better idea of the upper works construc- 
tion than does the drawing of Fig. 2. For the in- 
formation from which this description has been 
prepared, we are indebted to the Osgood Dredge 
Co., the builders of the machine. 


EXPERIMENTS WITH STAL® AND PARTIALLY SEPTIC 
SEWAGE ON THE BROCKTON FILTER BEDS. 


The operation of sewage purification plants 
would be robbed of half its difficulties if some 
cheap and economical method of sludge disposal 
could be devised. Where suitable land, and plenty 
of it, is available at low cost there is much to be 
said in favor of discharging the crude sewage on 
the beds without any previous attempt to remove 
the organic matter in suspension. Tie thin crust 
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of sludge that forms under low rates of filtration 
may be broken up occasionally, and perhaps raked 
off at longer intervals. In some cases it may be 
feasible to spade or plow it under, especially if the 
beds can be given a rest thereafter, or can be cul- 
vated. 

ee conditions may be such, because of unsuita- 
ble land, limited area, or very strong sewage, that 

s desirable to lighten the work or increase the 
rate of filtration on the regular filter beds by re- 
moving some of the suspended matters before the 
sewage reaches the disposal area. In England, 
this is commonly the case, and, generally, it is 
effected by means of chemical precipitation. In 
this country settling tanks, mostly of small ca- 
pacity, and often mere screening tanks, have been 
used for sludge removal, when anything has been 
employed to lessen the work of the filter beds. The 
sjudze thus removed has remained for final dis- 


posal, which is often quite troublesome. Fre- 
quently the practice is to discharge it onto sludge 
beds, eithe: counterparts of the ordinary filter 


hele or composed of coarser material. Here much 


1899, and through the courtesy of Mr. F. Herbert 
Snow, Assoc. M. Am. Soc. C. E., Tremont Building, 
Boston, the following information was secured. 
Mr. Snow was for a number of years city engineer 
and is now one of the Sewer Commissioners of 
Brockton. The sewerage and sewage disposal! sys- 
tems were designed and built by him, ani the oper- 
ation of the plant has been largely under his direc- 
tion up to the present time. Mr. F. A. Barbour 
was assistant engineer on the construction of the 
beds, and until the close of 1898 was engineer and 
chemist in charge of their operation. Mr. G. E. 
Bowling, formerly assistant to Mr. Barbour, is now 
the chemist in charge of the beds. 

The sewers of Brockton are on the separate plan. 
The sewage flows by gravity to a 600,000-gallon 
covered receiving reservoir, from which it is 
pumped through a 24-in. cast-iron force main, 16,- 
643 ft. long, to the filter beds. Two 5,000,000-zal- 
lon pumps are provided. The pumpage during 1898 
averaged about 600,000 gations a day, but at pres- 
ent it is about 1,000,000 gallons. The sewage is 
strong, compared with that of other places. Its 


In general the effect is similar to that produced 
by the septic tank. The suspended matter be- 
comes more finely divided, and is reduced in 
amount by the conversion of part of it to the dis- 
solved state. After these changes the sewage does 
not clog the surfaces of filter beds so badly, be- 
cause it can more easily enter the interstices of the 
beds, where, in turn, it is more readily reduced by 
the bacteria, because that work is already well 
under way. 

At Brockton, chemical analyses and the expe- 
rience with the surfaces of the beds, showed most 
conclusively that the stale sewage was easier te 
filter than fresh. Thus the practical work on a 
large scale corroborated the experimental investi- 
gations at Lawrence, and added to the just regard 
in which the Lawrence studies are universally 
held. 

It must be remembered, though, that the sewage, 
as applied to the beds, has not only had its organic 
matter partially reduced in form, but has also had 
it reduced in quantity by an average of 10 to 12 
hours’ sedimentation. The combined results of 


Fig. 5.—View of Dredge in Full Operation. 
FIGS. 5 AND 6.—VIEWS SHOWING TEN-YARD CLAM-SHELL DREDGE WORKING ON THE BUFFALO BREAKWATER. 


of the moisture in the sludge filters through the 
bed, and the remaining material is raked or 
scraped off, greatly reduced in amount and with 
little or no offense, but still presenting.a consider- 
able bulk to be disposed of. If the quantities are 
small the rakings can generally be buried in the 
earth, or spread upon land and plowed under, the 
permissible time between spreading and plowing 
depending upon the character of the sludge and 
the proximity of the land to dwelling houses. The- 
oretically, all the sludge that can be secured ought 
to be eagerly sought after by farmers for use as a 
fertilizer, but the history of sewage disposal pre- 
sents a sad repetition of disappointed hopes and 
calculations in this respect. 

Under the circumstances outlined above it is not 
strange that all schemes for the elimination or re- 
duction of the sludge burden are watched with 
interest. Perhaps the most alluring of these at 
present is the Septic Tank (see Eng. News, Jan 13 
and May 12, July 7 and. Aug. 4, 1898), for which 
it has been claimed that besides eliminating the 
sludge problem it goes far towards producing an 
effluent that can be turned into any stream. These 
tanks are simply air-tight reservoirs, designed to 
hold about 24 hours’ sewage flow, but with a con- 
stant discharge of clarified sewage. The bulk of 
the suspended matter is supposed to remain in the 
tank, where at least a part of the organic portion 
is attacked by anaerobic bacteria, broken up and 
changed to gaseous and dissolved forms. 

The foregoing outline has been presented as an 
aij to the appreciation of the nature and signifi- 
cance of certain sludge disposal experiments made 
at Brockton, Mass., in 1898. (See Eng. News, Oct. 
5, 1893; May 2 and 238, 1895; Feb. 27, 1896, and 
May 20, 1897, for a description of the plant and 
‘ts operations.) This plant was visited by a mem- 
ber of the editorial staff of this journal on Jan 13, 


Osgood Dredge Co., Albany, N. Y., Builders. 


composition at different points in the disposal 
works is determined at frequent intervals in the 
well-equipped chemical laboratory at the filter 
beds. In the matter of a laboratory and regular 
examinations of the sewage the city of Brockton 
divides the honors with Worcester, these Massa- 
chusetts cities being the only two municipalities in 
the country maintaining such laboratories in con- 
nection with their sewage purification works. 


The practice at Brockton, when the experiments 
to be described were initiated, was to pump the 
settled sewage from the reservoir to the filter beds 
late in the afternoon. When the sludge was 
reached, the agitator, or a by-pass through which 
sewage was forced back to the reservoir, was 
brought into play to stir up the sludge before it 
went to the pumps. The sludge is sufficient to fill 
only the first 2,000 lin. ft. of the force main, which 
has a storage capacity of 335,000 gallons, or over 
half the average daily flow in 1898. 

All the sludge and a large quantity of sewage 
thus stands in the main between pumpings, which 
during 1898 was a clear period of over 20 hours. 
Likewise the sewage remained in the reservoir 
between pumpings, for an average of about 12 
hours. Altogether, then, the sewage was at least 
36 hours old when it reached the filter beds, and 
the sludge was somewhat older before it reached 
the beds devoted to it. The effect of allowing sew- 
age to become stale before applying it to filter 
beds has been observed for years past at the Law- 
rence Experiment Station of the Massachusetts 
State Board of Health, as has been noted in the 
reports of the Board and at length in Engineering 
News of usd 4, 1898.* 


*Massachusetts Experiments on the Purification of 
Fresh, Stale and Septic Sewage,” by Mr. H. W. Clark, 
Chemist of the State Board of Health of ene, 
Department of Water Supply and 


Fig. 6.—View of Bucket Ready to Dump Load. 


these processes enable the beds receiving the su- 
pernatant sewage to be operated without raking or 
scraping. The beds receiving the sludge were 
raked 14 times from Jan. 1 to June 30, 1898, there 
being about 12 tons of rakings per 1,000,000 gal- 
lons (8,350,000 Ibs.) of applied sludge. In summer 
little or no raking of the sludge beds is required, 
but they are under cultivation then. 

A sludge chamber was provided at the reservoir 
but it has never been used, it being considered far 
better to pump the sludge to the disposal area. 
Screening has been tried as a means of reducing 
the sludge, but has been given up. 

In the fall of 1898 it was decided to operate the 
reservoir as nearly as possible like a septic tank. 
Accordingly, for the eight weeks between Sept. 6 
and Nov. 29, no sludge was sent to the sludge beds. 
It was necessary to pump from the reservoir, and 
this of course ledtotheintroductionof freshairand 
some stirring up of the accumulated solids, both 
material variations from tne septic tank practice. 
These facts should be kept in mind when compar- 
ing the results here with the claims made for the 
English septic tanks. The regular sewage sent to 
the beds each day had ample time for septic action 
to take place in it; but new supplies of air were in- 
troduced daily, and when the sewage was pumped 
from the tank the suction drew some of the solid 
matters with it. Such solid matter as remained in 
the reservoir appears to have staid at the top. At 
the end of four weeks there was a layer 14 ins. in 
depth of this floating matter at the farther end 
of the reservoir, diminishing in thickness to zero 
at about 10 ft. from the other end. The reservoir 
is 42 ft. wide, 118 ft. long, and has a storage depth 
of 12 ft. At the end of eight weeks this layer 
was 24 ins. deep at the influent end, and 10 ins. 
at the other. The material was a black, greasy 
mass, between peat and mud in consistency, with a 
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green, leather-like surface. If a stick were thrust 
through it the hole made would fill with sewage 
and remain for a long time. This stuff always 
staid at the top of the tank, and observations in- 
dicated that there was no accumulation on the 
bottom, samples of the contents of the tank being 
collected at different depths and analyzed. It may 
be noted that in ordinary practice, a thin film of 
scum forms on the surface of the sewage of the 
tank in 24 hours. 

While these septic experiments were in progress 
the sewage sent to the beds was much stronger 
than it has been before or since, and its character 
changed more than usual during its stay in and 
trinsit through the force main. Instead of mate- 
rially, increasing the dissolved organic matter in 
the applied sewage, and decreasing that in sus- 
pension, however, analysis showed that the dis- 
solved albuminoid ammonia had increased but 
11%, and the free ammonia only 22%, while the 
suspended albuminoid ammonia increased 139%, 
the oxygen consumed 34%, and the total solids, 
38%. 

At the conclusion of the experiments the sludge, 
which had been accumulating for eight weeks in 
the form of the floating mass before described, 
was stirred up and with some difficulty forced out 
of the reservoir and onto the sludge beds. Its totai 
volume as delivered was 556,000 gallons, whereas 
the ordinary sludge flow for the same period would 
have been 3,190,000 gallons, the reason being, as 
above shown, that a large part of the solid matter 
had gone onto the regular sewage beds. The mass 
had a most horrible stench, and was very difficult 
to handle on the sludge beds. The water did not 
drain out readily and the men sent in to dig holes 
in the sludge to facilitate drainage were so sick- 
ened by the odor that they vomited. 

The relative composition of the ordinary and the 
septic sludge, in parts per 100,000, was as follows: 


_-Sludge. -—-—_,, 

Ordinary. Septic 

Residue on evaporation ....... 49.03 70.14 
Loss from ignition........... 133.83 238.04 


The composition of the rakings from the sludge 


beds before and during the septic period was as 
follows: 
— Rakings.———— 
Ordinary. Septic 
4p 2.63 43.26 
100.00 100.00 


The septic rakings were removed somewhat pre- 
maturely on account of the fear of freezing 
weather, and possibly because of the stench to 
which they gave rise. 

The net result of the experiment, as measured 
by the organic matter to be disposed of, was a 
slight change in form and reduction in amount, 
but an increase of 60% in the cost of labor at the 
disposal area. This was largely due to the neces- 
sity for raking the sewage filter beds while they 
were receiving this septic sewage, no raking being 
required at other times. A mechanical separation 
of the organic matter was effected at the reser- 
voir, but, as seen above, was of no particular 
advantage. 

After trying different screening methods and the 
septic tank idea, the conclusion has been reached 
at Brockton that the best and cheapest means of 
sludge disposal, under their conditions, is daily 
application to special filter beds, with the raising 
of crops on the beds in summer and the burning of 
the rakings, when there are any. It is now pro- 
posed to erect a furnace at the beds, in which the 
rakings, and also weeds from the beds, will be 
burned. 

As to the best crops to raise on the sludge beds. 
the opinion now is so favorably inclined to corn 
that it is proposed to plant nothing else in 1899. 
Sweet corn will bring a return of some $14 an 
acre; vellow corn about $3; and other crops gen- 


erally less, owing largely to the difficulty of mar-. 


keting them. In 1898 the crops raised were sweet 
and yellow corn, peas and turnips. The rakings 
from the sludge beds were plowed into some peaty 
land adjoining the disposal area, on which hub- 
bard and yellow squashes were raised at a profit 
of 100%. Potatoes did well on some quite barren 
sandy soil, with the aid of rakings, about 40 bu. 
being raised on \4-acre. 


Two drawbacks to farming as a means of sludge 
disposal are the limited period for which it is 
available, and the high-price paid by the city for 
labor, $2 a day. The market gardeners and farm- 
ers in the vicinity, with whose products these 
crops must compete, paid nothing like these wages, 
and probably their hands work more hours a day. 

About 100 apple and pear trees, of different va- 
rieties, were set out on the beds, just at the foot 
of the embankments, in 1898. 

The experience at Brockton shows that the whole 
working of the regular sewage filter beds depends 
on their surface conditions, and these in turn 
upon the weather, winter being the governing fac- 
tor. The beds have never yet been worked so high 
as to give poor results, so the limiting summer 
rate is unknown. As much as 140,000 gallons an 
acre has be2n applied in 35 minutes’ time, and in 
five hours the bed was ready for another dose 
This was in dry, summer weather. 

The beds are ridged and furrowed for winter use, 
which aids greatly the even distribution of sew- 
age at all times, and especially in cold weather. 
Ice often spans nearly the whole space between 
the ridges, protecting the sand below and allowing 
the sewage to circulate there. The sewage passes 
from the outlet chambers to each bed through a 
wooden flume extending across the bed, with suc- 
ceeding sections narrower than the one before, al- 
lowing some of the sewage to flow out each side 
of and parallel to the flume, while the velocity 
carries the rest by. The furrows are at right an- 
gles to the flume, and are intersected by cross- 
channels at intervals. This effects a remarkably 
quick and uniform distribution over the whole bed, 
in striking contrast to what the writer has seen 
on nearly all the level beds he has visited. Con- 
sequently, each part of the bed does its share of 
the work. The chances of deep freezing are also 
greatly lessened by the even distribution. 

The effluent from the filter beds passes through 
two main underdrains to a small stream nearby, 
which flows through a cranberry bog. In winter 
this bog, in common with others, is flooded to pro- 
tect the vines, a dam with proper sluice gates be- 
ing provided for the purpose. At such times the 
effluent goes into the pond, adding largely to the 
volume of water it receives. The cranberries from 
this bog are said to be unusually large, well- 
flavored and abundant. 

The composition of the partially clarified or set- 
tled sewage at Brockton, of the sludge, and the 
calculated composition of the two combined for the 
year 1897, as given in the report of the Massa- 
chusetts State Board of Health for that year, is as 
follows: 

(Parts per 100,000.) 


-Ammonia.— Oxygen 

Albu- con- 

minoid. Free. sumed. Chlorine. 
Clarified sewage ......0.5728 2.3636 3.67 6.29 
Sludge _...... . 6.82 
Calculated sewage . 8964 2.5722 5.81 6.34 
0.0105 0.0911 0.11 4.80 
Amt. removed by beds0.8859 2.4811 5.70 


The difference between the chloride of the cal- 
culated sewage and that of the effluent is princi- 
pally due to dilution by ground water, which re- 
duces the strength of the sewage by about 25%. 
At the filter beds of South Framingham there is 
a corresponding reduction of about 34%. 

Further comment on these experiments is made 
on the editorial pages of this issue. 


STANDARD PLANS FOR 130-FT. THROUGH TRUSS 
BRIDGES; NORTHERN PACIFIC RY. 


(With full-page plate.) 

We illustrate on our full-page plate this week 
another of the standard bridge designs adopted 
by the Northern Pacific Ry. to replace its 
old wooden bridges. For all spans up to 100 ft., 
it will be remembered by the readers of our for- 
mer articles, plate-lattice girders were adopted. 
These girders have a solid plate web at the ends 
and a lattice web at the center and were fully de- 
scribed in our issues of July 8 and 15, 1897. For 
through spans between 100 ft. and 125 ft., inclu- 
sive, pony spans are used if dimensioned for mas- 
todon engines, but if dimensioned for consolidation 
engines the plate-lattice girders are used up to 
110 ft. span. About the same limits of span are 
used for all deck bridges, starting with semi-pin 
connected spans, similar to the pony spans, at 


110 ft., if dimensioned for mastodon engines, an. 
at 120 ft. if dimensioned for consolidation en 
gines. Details of the 120-ft. pony truss span 
were published in our issue of Jan. 5, 1898. Th 
shortest purely through span used is 130 ft, an) 
the details of this are shown on our full-page pla:. 
this week. 

The characteristic feature of this span is th... 
the bottom chord is a stiff section throughout {:- 
entire length. Fig. 1 gives the details of th 
trusses and lateral bracing; Fig. 2, details of th. 
roller and fixed bearings, and Fig. 3, details of :} 
floor beams, stringers and track. The drawinc: 
show all members and dimensions fully and wi! 
not be described further. 

For standard 130-ft. through spans the speci‘ 
cations call for the following material: All ey: 
bars, pins and rollers, medium steel; all othe 
members, soft steel, unless otherwise noted on th. 
drawings; all field rivets, wrought iron. All! fied 
rivets and machine-fit bolts are %-in. in diameter 
unless otherwise stated on the drawings. The d 
ameter of the pins given on the drawings is the 
finished diameter. All pins except the end pin- 
are provided with wrought-iron filler rings an‘ 
soft steel Lomas nuts. All members are designe: 
for a rolling load of two typical 146-ton mastodo: 
locomotives. 

For the ‘nformation from which this description 
has been prepared we are indebted to Mr. K. F 
Hilgard, M. Am. Soe. C. E., formerly Engineer of 
Bridges, Northern Pacific Ry., under whose direc 
tion the designs were prepared. 


A PORTABLE COMPRESSED AIR MOTOR. 


The accompanying illustrations represent a type 
of compressed air motor which embodies several! 
novel features aside from its compact form and 
portability. It is intended to be used wherever 
compressed air can be obtained and a compact 
motor is needed to drive portable drills, reamers. 


tapping machines, etc. 


The motor complete on its base, as shown in Fig. 
1, in which one side-plate has been removed to 
show the interior construction, weighs 300 Ibs., 
and occupies a space 20 ins. long, 18 ins. wide over 
wheels and is 19 ins. high. With an air pressure of 
80 Ibs. it is capable of developing 2 HP. It is pro- 
vided with a 6-in. pulley (P) on one end of the 
shaft, while at the other end is a projecting coun- 


Fig. 1.—A Portable Compressed Air Engine. 
Stow Flexible Shaft Co., Philadelphia, Pa., Makers 


ter-shaft capable of running at two speeds, and 
on which can be slipped a patent universal join: 
flexible shaft coupling. 

The maximum speed of the engine, and henc: 
the pulley speed, is 1,400 revolutions per minute 
with a pressure of S80 Ibs. 

The construction of the motor is extremely sim 
ple, and consists of a substantial cast-iron bas” 
plate 20 » 14 ins., Fig. 2, upon which, in a wate 
and dust tight box, 12% x 7% x 18 7-16-ins., ar 
two small oscillating cylinders, having a diamet«: 
of 3 ins. and a stroke of 3 ins. The two pisto: 
reds connect directly to a solid forged shaft, 1°: 
ins. in diameter, which has three good-sized bear 
ings, two in the end plates, and one in the cent: 
column, which is cast with the bed plate. Thi- 
eclumn alse contains the inner trunrton bearings 
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vr the cylinders, and into its top is screwed a 
eavy lifting ring, which is used to support the 
otor over the work when desired, or it can be 
_-ed to transport the motor about the shop if there 
sa traveling crane. The outer trunnion bearings 
are in the end plates, as will be seen in both 
figures. 
“phe back of the cylinders, corresponding to the 
-iinder head, is turned concentric with the trun- 
on to present a convex cylindrical face to the 
alive block (B), which is a cast-iron block with a 
-oneave cylindrical face corresponding to the outer 
ends of the cylinders and containing properly- 
., aced inlet (S) and exhaust ports (E). This valve 
jock is neld in place against the cylinder ends by 
<uitable springs and adjustment screws. The gear 
case (G) at the end opposite the pulley contains 
uwo pairs of gears, a 2-in. and a 5%-in., and a 2°4- 


The figures opposite Output are to be multiplied 
by 1,000, i. e., in 1896 the municipal output was 
466; 466 x 1,000 = 466,000 units, the unit in each 
case being the kilowatt-hour. 

Units sold per S-c. p. capacity refers to th: 
number of 8-c. p. lamp the station could operate. 
The figure 15.7 in the first column means simply 
that 15.7 kilowatt-hours were sold for every 8-c. 
p. lamp the station could have operated. 

The values given for the Load Factor are per- 
ceatage ratio of the output, in units sold, to an 
output equal to the maximum demand on the 
station continued without intermission during the 
whole year; in other words, it gives the ratio of 
the actual output (in units sold) to the maximum 
demand (in kilowatts) multiplied by a constant 
(8,760) which is the number of hours in a nomina! 
year. 


Longitudinal Section. 


End Elevation. 


DETAILS OF COMPRESSED AIR ENGINE. — 


in.and a 5-in. The smaller gears are mounted upon 
the engine shaft, which is hollow at the end, and 
contains a slip key, provided to lock either gear 
to the engine-shaft. The larger gears are firmly 
keyed to a short -ounter-shaft, from which power 
to operate the flexible shaft is taken. At the max- 
imum speed of 1,400 revolutions per minute, there 
are, therefore, two shaft speeds, 485, 773, accord- 
ing to the pair of gears in operation, which is con- 
trolled by simply pushing in or pulling out the 
slip key. Any other speed can be obtained by 
throttling the air supply, with, however, a corre- 
sponding reduction in power. While designed pri- 
marily to operate flexible shafts, the motor is also 
arranged to take the place of any small engine, 
and the driving pulley admits of its use for a 
variety of purposes, for example, it can be placed 
near and belted directly to a polishing machine, 
an emery grinder, brass lathe, etc. 

The motor is being built and introduced by the 
Stow Flexible Shaft Co., 26th and Callowhill Sts., 
Philadelphia, Pa. We are indebted to Mr. Fred- 
eric Schoff, the proprietor, for the information 
from which this article was prepared. 


COSTS OF OPERATING PRIVATE AND MUNICIPAL 
ELECTRIC LIGHTING STATIONS IN ENGLAND. 


Analysis of the operating costs of the principa! 
electric lighting concerns of England, for the 
years ending March 31, 1897, and March 31, 1898, 
is given by the London ‘“‘Blectrician,” in its issue 
of Jan. 6. The returns from 33 stations operating 
under municipal control and 25 stations operated 
under private control are included. Full particu- 
lars of each of the 58 stations are given in tabular 
form so that a detailed understanding can be had 
of the operation of each station. We have arranged 
the averages of the tabulated data in the ac- 
companying table so that a comparison of the 
different items for private and municipal plants 
can be readily made. The headings in order down 
the left hand column have the following meanings: 


Revenue per unit sold is self-explanatory, as are 
also the remaining headings. 

The column headed Per cent. Increase or De- 
crease, refers to the change in the particular item 
during the two years 1896, 1897, and (+) before the 
values means that the expenditure in 1897 for that 
item was greater by the percentage giv.n than the 
expenditure for the same item in 1896. Referring 
to the table and considering first those stations 
operated under municipal control it will be notice. 
that the output (units sold) for 1897 was over 40% 
greater than in 1896, the load factor improved 
6%, while the revenue to the municipality fell off 
9.23%. Expenditures for fuel decreased slightly, 
only 6.24%, while the cost of oil, waste, water and 
engine room stores decreased over 25%. Wages, 
repairs and maintenance, cost of generation, dis- 
tribution and works all fell off in 1897 in amounts 
varying from 10% to 17%. Management and prop- 
erty dropped 22.7%; while total cost of produc- 
tion per unit decreased 14.3%. 

In the case of the private plants the same items 
show an increase or decrease. Increased output 
and load factor, with a decrease in the cost items, 
are noticed the same as with the municipal! plants, 
although the increase in output and the decrease 


in costs are not as great as in the former case. 
Comparing directly the item of the municipal and 
private plants for 1S97 we notice that the revenue 
per unit sold stands ¥.54 cts. to 11.96 cts. in favor 
of the private plants. Fuel, wages at generating 
station, repairs and maintenance, generation, dis- 
tribution and works all cost more for the private 
plants and, therefore, the total cost to the manu- 
facturer is 5.32 cts. to 6.02 cts. per unit sold in 
favor of the municipal plants. The ratio of these 
total costs to the revenues per unit sold give 
05.8% and 50.1%. In other words the cost of pro- 
duction per unit in the case of the municipal 
plants was 55.8% of the total revenue per unit 
sold, while the cost in the private plants was 
50.1% of the revenue per unit. Here is noticed a 
difference of 4.9% in favor of the private company. 
This difference, however, assumes another mean- 
ing when the revenue per unit sold in the two 
cases is compared. The municipal revenue is 9.54 
cts. per unit sold and the private revenue, 11.96 
cts., meaning that the latter charged on an aver- 
age 25.4% more per unit sold. 

In the fourth column of the table in each case 
are given the lowest values reported for the vari- 
ous items and these are of use only to indicate 
what may be regarded as practical limits of 
cheapness, for the present at least. 

THE BRISTOL STEEL BELT LACING. 

A recent improvement has been made in this 
well-known and extensively used belt lacing and 
is made clear by the accompanying cuts. Fig, 1 


— 


“READY TO APPLY FINISHED JOINT 
Fig. 1.—Original Form of the Bristol Steel Belt 
Lacing. 


shows the style of lacing first brought out by the 
Bristol Co., some ten years ago, and adapted es- 
pecially for leather belts. The new lacing, shown 
by Fig. 2, differs from the old somewhat as stag- 
gered riveting, in a riveted joint joining two steel 
plates, differs from ordinary single riveting. This 
new fastening is equally applicable to leather, 


READY TO APPLY FINISHED JOINT 
Fig. 2.—New Form of Bristol Steel Belt Lacing. 
fabric or rubber belts, and for joining belts where 
great strength is requisite it is of especial value. 
The method of applying the lacing is evident from 
the’engraving, and it will be noted that no special 
tools are necessary. The Bristol Co., of Waterbury, 
Conn., the manufacturers of this lacing, offer to 

send samples of it free on request. 

THE LARGE CAR PROBLEM is oweing handled in a 
summary way by the Southern Pacific Co. A circular 
from the compeny’s headquarters at San Francisco, under 
date of Jan. 20, announces that on and after Feb. 20 the 
Pacific system of the company and the Santa Fe Pacific 
and Southern California Rys. will refuse to accept at in- 


terchange points freight cars over 40 ft. long, inside 
measurement, 


Comparison of Operating Costs of English Private and Municipal Electric Lighting Plants. 
r 


Municipality. 


1896. 
Output per 1,000 units sold (1 unit = 1 K-W.hbr.) 466 655 


Units sold per 8 c. p. lamp capacity.......... 15.7 
units sold x 100 
Load factor 


us 8.78 
Max. demand x 8,760 
Revenue per unit sold 10.42 
Cost in cts. per unit sold: 


Oil, waste, water and engine-room stores. . .360 
Wages at the generating station ........... 1,406 
Repairs and maintenance at station ........ 496 
Distribution ....... 
Total works ........- tate 4.46 
Management and property .......- aa 1,642 
Ratio of total costs to revenue, %......-...-. 5&7 


*+Increase. — Decrease. 


pera by. 


Company.—-————_,, 
Record rd 
1897. Perct.* for 1896. 1897. Per ct.* for 97. 
, +40.8 3,435 676 867 +28.0 4,356 
18.8 +19.8 37.0 17.4 19.4 +12.0 82.7 
9.30 + 5.92 14.5 10.3 11.0 + 68 217 
954 — 9.23 6.32 12.40 11.96 —87.0 8.98 
1.508 — 6. -640 1906 1776 — 7 504 
.286 — 25.9 .078 — 16.0 
1.202 —17.0 1416 1.324 — 7.0 -506 
450 — 10.2 -100 -602 554 — 8.7 .B14 
3.44 —116 1.42 4.32 3.98 — 86 2.12 
— 14.2 .010 -376 — 15.0 -040 
398 —12.1 2.16 4.64 418 —110 2.04 
1.338 — 22.7 -728 12 1.844 — 15.0 
5.32 —143 2.88 76 6.02 —12.0 8.08 
55.8 — 5.20 %2 54.9 380.1 — 96 2.1 
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A CURIOUS MATHEMATICAL PROBLEM. 


For some time past those interested in marks- 
manship have been discussing the problem of find- 
ing the true center of a group of shots upon a 
target, or, in other words, that point in a group of 
shots from which the sum of the distances to each 
individual shot would be a minimum. At first sight 
the problem seems a simple one, but when it is 
attempted the solution is found to be by no means 
evident. 

In a recent number of “Shooting and Fishing,” 
Mr. A. L. A. Himmelwright, C. E., contributes 
a graphical solution of this problem, which we re- 
print below. Mr. Himmelwright gives the credit 
for the solution to:Mr. John A. Roebling, C. E 
He states that Mr. Roebling found the analytical 
solution to be one of much difficulty, involving 
equations of a degree equal to the total number of 
shots. The position of the desired center was found 
to depend on angles and not on distances. The es- 
sential part of the graphical solution found by Mr. 
Roebling we reprint in full as follows: 

In the case of two shots, the point sought lies any- 
where in the line joining the two shots. In the case of 
three shots, the point sought is at the intersection of three 
lines, making an angle of 120° with each other and pass- 
ing through the three shots. In the case of four shots, the 
point sought is at the intersection of the two lines joining 
diagonally opposite shots. The solution for finding the de- 
sired point in the case of five or more shots is as follows: 

Assuming that a score of ten shots has been fired on a 
target, a piece of white drawing paper should be placed 
under the target and the latter fastened down over the 
drawing paper with thumb tacks to a board or table. With 
a pair of dividers set off a distance equal to half the diam- 
eter of the oullet and place one leg of the dividers as near 


Fig. 1. 
A GRAPHICAL METHOD FOR FINDING THE TRUE CENTER OF A GROUP OF SHOTS. 


the center of the bullet hole as can be determined by in- 
spection. Describe a circle and note whether the other leg 
of the dividers coincides with the outside marks of the 
bullet, either the discoloration caused by the lubricant or 
the breaks caused by the bullet in the target. In 
this way the bullet hole can be accurately centered. 
When this has been done, prick a hole through 
the white drawing paper under the target in the center 
of the bullet hole, and repeat this operation for each of 
the shots of the score. Now remove the original target and 
draw a small circle with a lead pencil round the centers 
of the shots, so as to locate them conveniently in the 
subsequent operations. 

Next take a piece of tracing paper or tracing cloth of 
suitable size and draw two lines at right angles inter- 
secting near its center, pricking a hole at the point of 
intersection. Lay this tracing paper over the group ané 
move it about until it gets into a position having five shots 
on each side of each of the two lines, as, for example, the 
position shown in the intersection lin Fig. 1. Take a 
pencil or pin and mark the point of intersection through 
the tracing paper on the drawing paper. Next move the 
tracing paper into another position which will, as before, 
divide the group, so that five shots will be on each side 
of the two lines, and mark a second point. Continue this 
operation until six or eight points have been thus located, 
as shown by the round black dots in Fig. 1, mark: i 1, 


-2, 3, 4, 5, etc., which points will mark what we will call 


the probable area in which the desired point will be 
found. Next select two trial points well within and near 
the center of this probable area; as, for example, points 
marked a and b (indicated by arrows). 

To avoid complication in the drawing, we will transfer 
these two points, a and b, to Fig. 2, and complete the so- 
lution. Beginning at trial point a, draw a line from a to 
any of the shots; as, for example, the one marked 1. 
Take a pair of dividers and set off an arbitrary distance; 
az, for example, one inch, as in this case, and mark this 
distance from a on the line at. Next take the direction 
from trial point a to another bullet hole 2, and draw a 
line parallel to this direction from the point marked on 


the line a'. Set off on this line the same distance with 
the dividers as in the case of a’, which will give us a*. 
Then take the direction from trial point a to another 
bullet hole 3, and draw a line parallel to this direction 
from the point set off on the line a*, which gives a’. 
Continue this operation, giving a‘, a®, a", a’, a®, a® and a”, 
as shown in Fig. 2. From the end of the line a®*, draw the 
closing line x to the trial point a, which completes the 
polygon of trial point a. 

Now, take the second trial point b and start with 
another bullet hole, as for example 10, to avoid coinci- 
dence of polygons. Draw the polygon similarly for trial 
point b, as we did for trial pojnt a, drawing the closing 
line z of the polygon to the trial point b. Where the lines 
x and z intersect, if the drawing is accurate, will be the 
desired point; that is the point of least string measure- 
ment. 

On account of the liability of making small errors, 
which would be greatly multiplied in a polygon of so many 
sides, it is desirable to prove a point so found, and, in 
order to do this, another trial point may be assumed 
within the probable area, and near trial points a and b, 
and a similar polygon drawn from suck third trial point. 
If the closing line intersects in the same point as the 
closing lines x and z, the drawing is proved to be correct. 
Because the shot marked 8 comes within the probable area 
and very near to trial points a and b, we have assumed 
the center of this shot as the third or check trial point, 
and drawn its polygon, the closing line being the line y, 
which passes through the intersection of x and z, proving 
that all three polygons have been correctly drawn. 


Fig. 2. 


In practice, the solution of this problem will not be 
found as complicated as it appears to be in the figures 
here given. All the lines shown on Fig. 1 would be en- 
tirely eliminated, as, by the use of the tracing cloth, only 
points 1, 2, 3, 4, 5, ete., would be marked. 


A PECULIAR BRIDGE FAILURE. 


A curious bridge accident resulting from poor 
detailing, coupled with the familiar neglect of ob- 
structed and rusted expansion bearings, is illus- 


View of |-Beam Roller Bed of Highway Bridge at 
Hamilton, O., Showing Bending of |-Beam Webs 
Due to Failure of Expansion Bearings to Operate. 


trated by the accompanying engraving, made from 
a photograph taken of one of the expansion end 
bearings of the High and Main St. bridge at Ham- 


ilton, O. This bridge is a Baltimore truss high, «, 
bridge, with a 40-ft. roadway, and two 10-ft. si... 
walks, and has a total width over all of 66 ft. 
roadway is covered with asphalt blocks4ins. th! \ 
laid on buckle plates, concrete and sand, and |; 
provides for two street-car tracks located adjac: n: 
to the trusses. The span has a dead load of pr 
ably about 1,650 tons, and it was built by the 7 
ledo Bridge Co., of Toledo, O. 

The accident illustrated occurred Jan. 2, 14: 
As will be seen, the bearing plate, or bolster, 
tween the roller bearing and the abutment m. 
sohry was built of two layers of 12-in. I-beams 
one superimposed on the other and at right an- 
gles. The I-beams in the top layer were }.j| 
parallel with the center line of the bridge, thu- 
bringing those of the bottom layer perpendicu).; 
to the center line, and to any longitudinal p.); 
caused by contraction of the ironwork. The 
tervals between the I-beams were not filled 
braced in any manner, so that only the aggregat. 
strength of the webs of the lower beams agains: 
bending was available to resist such a longitudin«| 
pull. Owing to the rollers having become packe. 
with silt and drift during high water, which 
blocked and rusted them tight, they were pre- 
vented from doing their duty, and the contraction 
of the metal during the recent cold weather cause) 
the longitudinal pull to be transferred through 
the rollers and upper I-beams to the webs of th- 
beams beneath. Their strength was not sufficien: 
to resist the pull until the rollers should slide on 
their bearing and they, therefore, buckled in the 
very uniform and symmetrical shape shown by 
the illustration. The failure caused the shoe tv 
drop about 8 ins. The shock and racking effec: 
caused the rupture of several of the top laterals, 
leaving the span ‘n a rather bad shape. 

As this design of bolster has been employed in 
several cases which have recently come to our 
notice, the accident illustrated furnishes an in- 
structive object lesson. The Osborn Co., Civil En- 
gineers, of Cleveland, O., whose experts investi- 
gated the accident, inform us that this is the sec- 
ond case recently examined by the company where 
failure to provide proper facilities for expansion 
has resulted in damage to a valuable bridge. For 
the information from which this description of the 
accident has been prepared we are indebted to Mr. 
Bernard L. Green, of the Osborn Co., Cleveland, 0., 
and to Mr. L. A. Dillon, County Surveyor, Butler 
Ce., Ohio. 


THE EFFECT OF SIZING ON THE REMOVAL OF SUL- 
PHUR FROM COAL BY WASHING.* 


By Charles C. Upham,?7 M. Inst. M. E. 


Not long ago a few acres of coal land in the Connells- 
ville region of Pennsylvania were sold at the rate of $1,500 
per acre. While this was doubtless a ‘‘fancy’”’ price, af- 
fected by some consideration other than that of the simple 
value of the coal in the tract, it may fairly be taken as an 
indication of a progressive and already perceptible dim- 
inution in the economically available coal resources of 
that famous regieu. This present and prospective devel- 
‘opment emphasizes the commercial importance of produc- 
ing, from the inferior coals of other districts, coke suitable 
for use in the blast furnace. 

Many of the bituminous coals of the United States would 
meet this requirement if sufficiently freed, before coking, 
from slate and sulphur, and, so far as the removal of slate 
is concerned, the problem is not specially difficult. There 
are many forms of trough, jig and gravity washers which 
easily and cheaply reduce the slate from as much as 2% 
in the coal to as little as 8% in the coke. But to reduce 
the sulphur from 4% in the coal (a proportion sometimes 
encountered) to 1% or less in the coke (the proportion 
demanded by the furnace managers) is not so easy. 

Of the three forms in which sulphur usually exists in 
coal (hydrogen sulphide, calcium sulphate and pyrite), the 
pyrite is the one to be removed, as far as possible, by 
mechanical treatment before coking. Hydrogen sulphide, 
being volatile, is expelled in coking; calcium sulphate, or 
gypsum, is not practically removable by preliminary 
treatment, and remains in the coke, while pyrites (the 
most abundant source of sulphur in coal) may be, to some 
extent, oxidized, with removal of its sulphur, in the coke 
oven, but can be, by reason of its high specific gravity 
more advantageously removed by mechanical treatment 
before coking. 

It is the purpose of this paper to call attention to an 
element in this preliminary treatment which is, according 
to my observation, very generally neglected in the was!i- 
ing of coal in this country. 


*Condensed from a paper read at the oe meeting of 
néérs, Oct., 1898. 
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when coke ovens are located at the mines the slack 
produced in the ordinary screening of the coal for market 
is very commonly washed and coked. But in many cases 
the coal is treated just as it comes from the screens—in 
pieces varying all the way from an inch cube down to 
dust, while in few, if any, cases is the slack separated into 
more than two or three sizes. Of course, in the process 
of separation by specific gravity pieces of coal or slate 
with adhering pyrites, having an average specific gravity 
perbaps midway between coal and slate, or even very 
nearly that of the clean coal, may go to the coal side of 
the apparatus; but a preliminary crushing and sizing, 
reducing all pieces below a given maximum diameter (to be 
determined, doubtless, for each coal separately, but to be 
probably not more than 14-inch diameter for any coal re- 
quiring washing) will separate all the pyrites from the 
coal or slate, leaving each to the action, in the process of 
washing, of its own specific gravity. Experimental illus- 
tration of this proposition is given below. 

Again, a portion of the pyrites in coal as it comes from 
the mines seems to be in particles finer even than those 
of the coal dust and constituting an impalpable powder. 
This “flour pyrites’” floats in air or water. The following 
experiments were made to test its relative fineness: 

A sample of finely crushed coal was passed over a 20- 
mesh screen. The material remaining on the screen con- 
tained, by analysis, 1.11%, while that which passed 
through contained 1.49% of sulphur. 

Again, a sample of coal-dust was submitted to suction 
from a centrifugal blower. The part thus taken up and 
deposited in a separate chamber contained 1.36%, while 
the remaining portion, not acted upon by the suction, 
contained 1.14% of sulphur. 

These results, especially in view of the higher specific 
gravity of the pyrites, seem to prove conclusively that it 
pulverizes more finely than the coal. The practical im- 
portance of this fact will be evident, when it is considered 
that, in many plants where coal slack is washed for cok- 
ing, the washed coal is passed over screens and the water 
is drained off, to be returned to the washing apparatus 
and used again. Obviously, this practice cannot give the 
best results; for on the one hand, some of the “flour py- 
rites’ will be left on the coal in ‘draining, and some will 
be carried back by the water, to accumulate by successive 
operations, and ultimately pass off with the coal. 

With regard to both the foregoing suggestionss, but 
chiefly as to the importance of the finer crushing of coal 
before washing, the following experiments’ may be of in- 
terest: They were made upon coal from the Pittsburgh 
seam, and on a working scale, with samples of several 
tons. The apparatus employed was a trough washer, of 
a type in general use. 

A sample, A, of ordinary slack, and a sample, B, of the 
same slack, crushed to particles 3-16-in. and less in di- 
ameter, were treated in the washer and the cleaned mate- 
rial was analyzed. The analysis of the original slack and 
of the result from each sample, were as follows: 


Ash. Sulphur. 
Per cent. Per cent. 


Unwashed 10.51 2.876 
hed..... 2'230 


The result from sample B would make coke carrying 
about 1% of sulphur. 

Another sample of Pittsburgh coal, containing 11.95% 
of ash and 2.121% of sulphur, was crushed to about 20- 
mesh size, and washed as before, the result showing 4.86% 
of ash and 1.046% of sulphur. The coke made in a crucible 
from this sample contained 0.836% of sulphur—an amount 
well within the commercial limit. 

In this experiment, the coal and water, after passing 
through the separator, were led into a settling bin, where 
the coal was deposited at the bottom, while the water 
(and with it the ‘‘float pyrites’’) was conducted away from 
the top in a stream half an inch deep. So much of the 
fine pyrites was carried on the surface of the water that 
the glistening particles could be readily skimmed off with 
the hand. 

Additional experiments made with other coals have 
shown that the critical size at which an almost complete 
division of the coal and pyrites takes place varies with 
coals from different districts and beds. In designing 
plants for coal washing, the proper fi of crushing 
should be determined beforehand by careful experiment. 

As a result of the observations and éxperiments above 
described, I have been led to believe that, by due observ- 
ance of the conditions indicated, coke of good quality could 
be made from many coals not now considered as suitable 
for that purpose, and many inferior cokes now in the mar- 
ket could be greatly improved. 


GEORGE SEARS GREENE. 


Gen. George S. Greene, Past President of the 
American Society of Civil Engineers, and one of 
the oldest civil engineers in the United States, died 
of old age at his home at Morristown, N. J., on 
Jan. 27, 1899. To but few men is it allotted to live 
So long and so active a life as did Gen. Greene. 
Had he lived until May he would have been 98 
years of age, and nearly 70 years of his life were 
spent in active professional work. Although edu- 
cated and trained at West Point as an officer in 


the regular army, Gen. Greene’s greatest work, 
probably, was accomplished in civil pursuits in 
the practice of his chosen profession of engineer- 
ing. He was one of the many distinguished civil 
engineers which the famous military school has 
given to the nation; and as a man, as a soldier and 
as an engineer he did honor to the best traditions 
of that historic institution. He leaves the record of 
a well spent life, and to those who knew him per- 
sonally, the memory of a sound and manly and 
gentle character. 

George Sears Greene was born in the little vil- 
lage of Apponaug, in the town of Warwick, R. = 
in May, 1801, and was able to trace his ancestry 
back to 1635, when John Greene came from Salis: 
bury, England, and settled in Warwick, R. I. Gen. 
Nathaniel Greene, of revolutionary fame, was also 
a descendant of this same John Greene. When 18 
years of age Geo S. Greene was appointed to the 
military academy at West Point, where he re- 
mained four years, graduating in 1823 and stand- 
ing second in his class. He remained at the 
academy for about a year as assistant professor 


(Copyrighted photograph by Rockwood, New York.) 


of mathematics and then went to the Artillery 
School for Practice at Ft. Monroe, Va., as assist- 
ant instructor in mathematics, where he remained 
but four months, to return to West Point in Oc- 
tober, 1824, where he continued teaching mathe- 
matics and engineering until the spring of 1827. 
After leaving the academy Lieut. Greene was as- 
signed to garrison duty chiefiy at New England 
posts until the fall of 1835, being promoted to a 
First Lieutenancy in the $d Artillery in May, 
1829. This was the highest rank reached by Mr. 
Greene in the regular army, as he resigned his 
commission on June 30, 1836, to engage in civil 
pursuits. 

From the time of his resignation from the regu- 
lar army until the outbreak of the civil war Mr. 
Greene practiced as a civil engineer in New Eng- 
land and later in New York city. From 1847 to 
1852 he was chief engineer of the Portland & Ken- 
nebec R. R., in Maine; in 1852 he located the 
Albany & Susquehanna R. R., in New York, and 
from 1852 to 1856 he was chief engineer of the 
Providence & Bristol R. R., in Rhode Island. In 
1860 Mr. Greene began his first work on the Cro- 
ton water supply for New York city, with which 
work his name was to be so long associated in re- 
sponsible positions. From 1860 to 1862 he was 
the engineer in charge of the Croton Water-Works 
Extension and of the Croton Reservoir in Central 
Park in New York city, which latter was perhaps 
his mcst important engineering work. 


At the opening of the civil war Mr. Greene was 
in his 6lst year, but he was among the first to 
offer his services to the country and he went to 
the front as Colonel of the 60th New York Volun- 
teers in January, 1862. In the following April he 
was made a Brigadier-General of volunteers ana 
was in command of his brigade at the battles of 
Cedar Mountain, Antietam, Chancellorsville and 
Gettysburg. In September, 1863, Gen. Greene was 
transferred to the Army of the West, and shortly 
afterward received a wound which disabled him 
from active service until January, 1865, when he 
joined General Sherman’s army in North Carolina. 
He was brevetted Major-General of Volunteers on 
March 13, 1865, and was mustered out of the vol- 
unteer service in April, 1866. 

Upon his return to civil life Gen. Greene renewed 
his civil engineering practice, being connected with 
the Croton Water-Works Extension as engineer in 
charge, and later as Chief Engineer and Commis- 
sioner of the Croton Aqueduct Board, remaining in 
office until April, 1870. He then became Assistant 
Engineer of the Department of Public Works of 
New York city until called to Washington as 
Chief Engineer of Public Works in 1871. During 
his two years' work in that city, Gen. Greene drew 
up the comprehensive plans for Washington’s sew- 
erage system. He then returned to New York, 
where he engaged in consulting and advisory prac- 
tice, and was connnected with such important 
works as the park improvements of New York city 
and the water-works of Detroit, Mich., and Troy, 
N. Y. In 1875 he was elected President of the 
American Society of Civil Engineers, which office 
he held for two years. In 188] he was made a 
member of the Board of Visitors of the U. S. Mili- 
tary Academy. 

By a special act of Congress passed in 1894, 
George Sears Greene’s regular army rank of First 
Lieutenant was restored to him and he was placed 
on the retired list of officers. At the time of his 
death he was the oldest surviving graduate ot 
West Point, the oldest commissioned officer in the 
United States Army, and, it is believed, the oldest 
Lieutenant in the world. Gen. Greene in private 
life was of a very sociable and companionable dis- 
position. Since 1868 he had been a member of the 
Century Club of New York city, and during the 
late years of his life seldom a day passed that he 
did not spend an hour or so both day and even- 
ing in its rooms meeting old friends and reading 
the current periodicals. Gen. Greene’s hale and 
hearty old age is well shown in the portrait, which 
we present herewith, and which is engraved from 
a photograph taken on his 97th birthday. He is 
survived by three sons, Gen, Francis V. Greene, M. 
Am. Soc. C. E., a graduate of West Point, who 
commanded the forces in Manila under Gen. Otis, 
and who has been for many years President of the 
Barber Asphalt Paving Co.; Geo S. Greene, Jr., 
M. Am. Soc. C. E., for many years Chief Engineer 
of the Department of Docks, of New York city, 
and Maj. Chas. T. Greene, U. 8. A. (retired). 


NOTES FROM THE ENGINEERING SCHOOLS. 


University of Wisconsin.—Prof. J. B. Johnson, 
of Washington University, St. Louis, well known 
to engineers the world over for his valuable con- 
tributions to engineering literature, has been elect- 
ed Dean of the Department of Engineering of the 
University of Wisconsin. We notice in the report 
of President Adams, published in the Biennial 
Report of the Regents, that the Department of 
Engineering is already badly overcrowded. An 
analysis of the air in the largest lecture room 
showed carbonic acid to the extent of ‘17 parts 
in 1,000, whereas the health limit established by 
the best authorities is 7 in 1,000. [Probably both 
figures are errors of the pen; the health limit is 
6 to 8 parts in 10,000.] Students have fainted and 
been carried from the room. The steam laboratory 
is so crowded that efficient work in it is “mani- 
festly impossible.” ‘The most urgent necessity 
exists for the entire withdrawal of the College of 
Engineering from Science Hall. This can only be 
done by the erection of a new building.” We have 
not yet any information to the effect that a new 
building for the College of Engineering is under 
construction; and Prof. Johnson’s appointment as 
Dean of the Department instead of relieving the 
overcrowding will be apt to increase it. 
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Those who are looking to the septic tank as the 
next great forward step in sewage purification 
will do well.to consider the experience of Brockton 
with a partial application of the septic princip.e. 
A ietailed account of experiments at Brockton 
extending through eight weeks is given elsewhere 
in this issue, prepared from notes taken at the dis- 
posal works by a member of the editorial staff 
of this journal. The experiments are discussed so 
tully elsewhere that little need be said here except 
to call attention to them, and to caution our read- 
ers not to draw too sweeping generalizations from 
them. The experiments were not designed to 
prove anything for or against septic tanks, further 
than to decide whether an extension of the septic 
methods which already prevailed to a large extent 
at the works would be advantageous. The conclu- 
sion was adverse, but perhaps this was due to the 
fact that the septic methods were already pretty 
fully ulilized rather than to any fault of the sysiem. 
it is questionable whether the full septic idea was 
carried out, since each day’s pumping from the 
reservoir admitted a fresh supply of air and dis- 
turbed the accumulated suspended matter so much 
as to add some of it to the sewage drawn through 
the pumps. But this air could affect only the sur- 
face of the sewage, which was covered by a thick 
scum, so it may have made little difference one 
way or the other. The experience at Brockton be- 
fore the septic experiments were made seem to in- 
dicate clearly that under the conditions existing 
there intermittent filtration may be greatly aided 
by applying the sewage to the beds in a stale 
rather than a fresh condition and after previous 
settlement; also that the resulting sludge can be 
treated with ease on special sludge beds, but the 
rakings from such beds, if large quantities of sew- 
age are involved, will remain for final disposal. 
They may be plowed into land, or burned in a 
sludge furnace. The value of trained engineering 
and chemical superintendence at sewage disposal 
works is also plainly shown by the operations at 
Brockton, and the information they are adding to 
our knowledge of sewage purification. 


we unintentionally did an injustice to the Engi- 
neering Staff of the English Navy, by using data 
contained in a foreign technical journal. The 
statement was there made that the engineer in 
the Royal Navy goes directly from civil life to 
the engine room; and while he there siowly picks 
up the practical part of his profession he has lit- 
tle opportunity to obtain that high technical train- 
ing necessary for the efficient performance of all 
the duties of the engineer officer of a modern war- 
ship. The journal referred to certainly made out 
a bad case for the engineering staff, as contrasted 
with the English line officer, in lack of executive 
power over subordinates; congestion in promo- 
tions; inadequate relative pay and position, and in 
the lack of proper representation in the higher 
grades of the service. In fact, the main argu- 
ments employed are the same with which we are 
familiar in our own naval personne! discussion; 
though the English engineer officer contents him- 
self with asking for a separate corps of Royal 
Naval Engineers, classed as a military branch of 
the service and having executive power in their 
own department. The senior officer of this corps 
on a ship would be responsible to the Captain di 
rect for the discipline and conduct of the engineer- 
ing staff, and the officers of the Corps would rank 
with the Deck, or line officers according to date 
of commissioners. Other recommendations calied 
for adjustment of relative pay, retirement of en- 
gineers of Commander rank at 5U years of age, in- 
crease in the force in the engine room, etc. 

The full statement of the position of engineer of- 
ficers in the Royal Navy, and of the measures 
proposed for relief, have been forwarded to us by 
an officer of high rank in that branch of the ser- 
vice. This officer protests against the impl.cations 
in our editorial that the engineers of the English 
Navy have little opportunity for technical training 
of the higher grade; and in support of his con- 
tention he sends us an address made to the Insti- 
tution of Junior Engineers by Sir William H. 
White, K. C. B., Assistant Controller of the Navy 
and Director of Naval Construction. This officer 
is certainly in a position to know whereof he 
speaks; and we are glad to abstract that part of 
his address relating to the education of naval en- 
gineers, with the hope that it may remove any 
false impression conveyed by our former article. 
Naval Constructor White describes the system of 
training for the staff of Constructors and Naval 
Engineers in the English Navy, as follows: 


Entrance to the course is by competitive examination, 
the standard of which is high for the age of the candi- 
dates, and furnishes a good test of general education. 
Then follows a period of training in a College attached 
to one of the Dockyards, a part of the time being devoted 
to educational work, and the remainder to,practical work 
in the shipyard and steam factory. At the conclusion of 
the course a certain standard of proficiency has to be 
obtained in both scientific and practical subjects. The 
best students in each year are given a higher course of 
training at the Royal Naval College, returning to the 
Dockyards during the vacations. When they complete 
this further course they are ready for professional work 
and at once receive appointments. 


Unfortunately, no time is stated for the period 
of training, and the “certain standard of profic- 
iency” in both scientific and practical subjects is 
left as a somewhat uncertain quantity. Sir Will- 
iam says, however, that this system, with certain 
modifications, has been in operation for half-a- 
century, and “with eminently satisfactory re- 
sults,” and from his point of view it is certainly 
sufficient. But it is also evident from other por- 
tions of this address that he speaks rather as a 
naval constructor than as a naval engineer; and 
he goes on to say that men so trained fill the 
highest professional offices in the Admiralty ser- 
vice, design and construct merchant ships, as well 
as naval vessels, and act as professors or teachers 
in technical schools. His position is that the idea! 
system of training is that which gives a scholastic 
education side by side with the preliminary prac- 
tical experience; and he would then select those 
who have proved their capacity for a course of 
higher technical training; and he says that the 
Admiralty system for training Constructors and 
Naval Engineers “approximates to this ideal.” 
But the impression remains that the English sys- 
tem, while it does afford opportunities to the more 
capable men and does turn out some highly edu- 


too little atten‘ion to the training of the greai » 4 
jority of the engineering staff; and this impre-.;,,, 
is Feightened by the very complaints of the en, 
neering staff of non-recognition and relatiy.), 
lower position and pay throughout their ser y; 
The fact of the matter is that England need: . 
remodel her naval personnel just as we are p.. 
endeavoring to do better to fit the men to the pn. 
terial of modern naval warfare. A system 
training and relative position on board a wars... 
that has been in use for half-a-century, even \; ' 
“some modifications,” is very likely to need s 
more radical remodeling, in the light of ; . 
rapidity with which matters naval as well as «iy, 
now progress; and we are heartily in sympath, 
with the efforts of the English naval engineer. 
who recognize the need for reform. 

In connection with our previous remarks upo: 
the relative social standing of English enginc., 
officers, to which our correspondent calis our a 
tention, we disclaim any intention of drawing cj 
tinctions between the two classes of officers thu 
reflect in any way upon the standing of the eng 
neers as individuals. No artificial system of train 
ing can make a gentleman, or deprive him of tha 
title where it rightfully belongs to him. B. 
based upon the statement that the English nay. 
engineer passed directly from civil life to the en 
gine room, we had in view the effect of a simila 
system in the American Navy, which gave rise ¢ 
a conflict that lasted for a generation. In the be 
ginning of steam engineering, the officer in th 
engine room was selected for his mechanica! .x 


‘perience alone, and the educated line officer, \\ i... 


all his traditions behind him, regarded this eng - 
neer as a mechanic and as not up to the sovia: 
standard demanded of a naval officer. Mode: 
methods of training éngineer officers and the vas: 
responsibilities placed upon them by the advan. 
in naval construction have radically changed a. 
that; but the tradition clings to both navies, es 
pecially among the younger men, and the on) 
method of wholly eradicating it seems to be th 
amalgamation of the two branches of the servic 

as proposed in the American navy. 


NOTABLE BRIDGE CONSTRUCTION IN 189%. 


The past few years have been notable for the :e 
moval of many historic American bridges and th: 
construction in their places of structures of muod- 
ern type having greater capacity and strength 
At Niagara Falls the two famous suspension 
bridges near the great cataract have given wa) 
to modern steel arches, and the remnants of th: 
still older Lewiston & Queenston suspension bri ice 
built in 1851 and partiy destroyed by wind in 
1864, have been cleared away and a new structun 
of the same type is now going up on the old site 
The great suspension span built across the Ohiv 
River at Cincinnati, O., in 1857, is being strengtii- 
ened and extensively reconstructed. This struc- 
ture, like the heavier of the Niagara suspension 
bridges, was designed’ by John A. Roebling. At 
Montreal the Victoria tubular bridge across the 
St. Lawrence River, designed by Robert Stephen 
son and considered at the time of its construction 
one of the great engineering works of the world, 
has outlived its usefulness and is now being re- 
placed by a modern truss bridge, heavier and 
stronger, and having more than double the capac 
ity of the older structure. These new bridges, 
with one exception, belong to the past year’s work, 
and are conspicuous examples of the best Ame! 
ican bridge practice, 

The year’s bridge construction also include- 4 
number of other structures which are quite as 
notable in different ways. As most of our read- 
ers know, a second bridge is now in process 0! 
construction between Manhattan Island ani 
Brooklyn. The studies for new bridges to cross 
both the East and the Hudson rivers have been 
continued through the year, and have still fur- 
ther increased the knowledge of engineers con- 
cerning the possibilities of long spans. In th: 
construction of masonry arches and drawbridge- 
there has been a further development of some 0! 
the promising departures of practice which ha.* 
arisen during the last half dozen years. Alaska 
has built its first metal bridge as well as its first 
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rail way line this year, and bridge construction of 
, \vtabe character has occurred in eastern Rus- 
... China, Japan, Australia and India, as well as 
creat Britain and Continental! Europe. 

. view of these different directions in which the 
biiige construction of the past year has made 
progress, it will be of interest to study briefly the 
wa ical examples of the work accompiished. The 
past yolumes of this journa: wil: be used as a basis 
and guide in making this study, and the ful: ue- 
scr.puons of the various structures given in then 
from time to time will be referred to for the de- 
tas Which naturally do not find a place in a gen- 
eral summary. No attempt will be made to de- 
scribe all the new bridges of interest built during 
the year, mor will the limits of the last tweive 
nonths be strictly observed where the discussicn 
can be made clear by reference lo instructive olde: 
examples of bridge work. 

in suspension bridge construction the New East 
huver Bridge crossing the Basi River at a poini 
about two miles north of the present New York 
« Brooklyn Bridge, certainly merits urst mention. 
juis bridge has the longest span olf any suspen- 
sun bridge ever Dbullt or now actually under con- 
siruction; the distance Delween towers being 
it. or 44g more than that of the Brooklyn 
briuge. The similarity of the two bridges in 
lengih of spam and general type suggesis natur- 
aly their comparison. Such a comparigon can 
omy be along generai lines, however, as the pians 
ior Ube cables and main span ol the new bridge 
have not yet been made public. prieliy stated, the 
chief points of dissimilarity are: the use steel 
iuwers instead of masonry; the support the 
plattorm for the shore spans entirely independen. 
of the cables; the omussion of aii imciimed stays; 
and wae use of riveted instead o1 pin connections 
ior the stiffening trusses. 

No work has been done upon the superstructure 
of the New East River Bridge, but the tower toun- 
dalcas are practically compieted, and work on 
lic anchorages is Well advanced. Pneumatic cais- 
suns were used in sinking the tower foundacious, 
and it is interesting to note that one of these cais- 
suns reached the depth of iU7% it. below water, 
which ig exceeded only by the depth of luY tt. dig 
ius., reached in sinking the caissons fur the Eads 
bridge at St. Louis, Mo. ‘the caisson which reachea 
luis great depth was the northernmost vi the two 
tur the Brooklyn tower and was vo « 1«Y ft. in ils 
laieral dimensions. in excava.ing tne finai 5 ft. 
the men worked two 40-minute shiits in 24 hours 
and received for this amount of work 94.0U. Sev- 
eral cases ol “bends occurred among tie Woura- 
men Dut no fatalities resuited. indeed, a nuiable 
ieature of the foundation wo:k for the new bridge 
can rightly be Ciaimed to have been its fieeuom 
serious troubie vi any kind considering 
lalge amount OL dillerent work waich has been 
rapidiy accompiisned. imxcept that they were ol 
4 Magnitude Commemorate with that of the work 
ihe plant and appuances used on the work were 
lLul more notabie than have been employed in 
olher recent pneumatic toundation construction. 

Second in importance to the New Hast River 
bridge comes the reconstruction of the Coving- 
wo & Cincinnati suspension bridge across tae Ohio 
Kiver at Cincinnati. This bridge was completed 
in 1857 and was, until the construction of the 
brookiyn Bridge, the largest and heaviest sus- 
pension span in the worid. The work of recon- 
suction is important because of its magnitude, 
and also because the same methods have been 
suggested for strengthening the present Brook- 
lyn Bridge. Very briefly summarized the new 
work comprises the iengthening of the ap- 
prvaches, a pretty complete reconstruction of the 
platform, and the addition of two new cabies. 
These two cables are 104 ims. in diameter, made 
up of 2,226 parallel steel wires, each U.2U3 in. in 
diameter. They are placed parallel to and 6 ft. 
above the old cables, between the towers, but di- 
verge from the parallel beyond the towers and ex- 
tend to independent new anchorages further in- 
shore than the anchorages of the old cables. Be- 
Uween towers the suspenders are attached to both 
cables, the connections being of course in the 
Same vertical line or one above the other. The 
reconstruction about doubles the capacity of the 
bridge, and it will cost $650,000. For $2,500,000 


it is estimated that the capacity of the Brooklyn 
Bridge could be doubled by a similar reconstruc- 
tion. 

Before’ passing from this work it is curious to 
notice the relative strength of the old 12%-in. iron 
and the new 1U%-in. steel cables. The new ca- 
bles, despite the fact that they are 2 ins. less in 
diameter, have an aggregate strength of 24,00U,U0u 
ibs., while the combined strength of the two old 
cabies is 5,2UU,0UU ibs. The old cables were each 
composed of 5,UUU parallel wires, each 0.148-in. in 
diameter. The significance of this brief compari- 
son will be appreciated by engineers without en- 
larging upon it here. 

The new Lewiston & Queenston bridge which 
has been also mentioned as comprised in the sus- 
pension bridge work of the past year is in a 
measure the reincarnation of the last highway 
suspension bridge from Niagara Falls to Clifton, 
Ont., the cables of that structure being employed 
in the new bridge. Between towers the Lewiston 
bridge has a span of 1,040 ft., but the length of the 
platform and stiffening trusses is only Svv ft., the 
towers being placed somewhat inshore and there 
being an approach span at each end. At the points 
where the suspended and approach spans meet, 
the engineers have employed a rocker bent to sus- 
tain and distribute the strains properly, and this 
is essentially the novel feature of the structure. 
it may be interesting to recall that when com- 
pleted this new bridge will be the only suspension 
span which will cross the Niagara Gorge, and that 
it is the eighth bridge to be built across this gorge 
since 1855. 

Two of these bridges are the steel arches which 
now stand on the sites of the highway suspension 
bridge and the suspension railway bridge near the 
cataract. These two bridges are undoubtedly 
among the best examples of steel arch construc- 
tion in America. Both are two-hinged arches, 
with curved bottom and horizontal top chords, the 
railway bridge being of the spandrel braced type 
and the highway bridge having diagonal bracing. 
The highway bridge has the longest span of any 
metal arch in the world, it being 840 ft. between 
piers. While the railway arch has a shorter span, 
it is a far heavier structure. Perhaps the most 
notable features of this arch as compared with 
others of the same type are: the inclination of the 
arch ribs toward the center axes of the bridge at 
the crow”; the use of riveted connections through- 
out with ali bracing made up of stiff members, 
and the arrangement of the end shoes so as to 
form practically a pin with a diameter gf about 
¥ ft., and with roiler friction. The structure has 
proved notable for its rigidity. 

Another arched bridge of the two-hinged type 
and having stiff bracing with riveted connections 
was built during the year to cross the Scauylkill 
River in Fairmount Park, Philadelphia. There 
were four arch spans in the bridge, each 2ud ft. 
jong. In European countries two arch struc- 
tures which deserve particular mention are the 
Alexander Ill. Bridge ,across the Seine, in Paris, 
and the Muengsten arch over the valley of the 
Wupper, in Prussia. The first of these bridges is 
a highway structure, having the unusual width of 
131.2 ft., and a span of 352.6 ft., with a rise of only 
2U.6 ft. This is a three-hinged structure, with a 
solid web arch rib. Without much question, how- 
ever, the most notable feature of this briage was 
the use of steel caissons of the immense size of 
lujx 145.2 ft. for the abutment foundations. 
These caissons were sunk by the pneumatic pro- 
cess, and so far as we now recall are the largesi 
single caissons of metal ever employed. The Prus- 
sian bridge at Muengsten is a parabolic open web 
arch of 547.6 ft. span. One of the peculiar feat- 
ures of this arch is that its lower panels are built 
into the steel trestle towers or piers at the ends of 
the arch, and in fact forms a part of them. A 
part of the permanent construction of this bridge 
is three travelers, giving access to all parts of the 
metalwork, which are designed to be used for 
making inspection and repairs, and in painting. A 
smaller arch of 380-ft. span forms a part of the 
new Kornhaus viaduct near Berne, Switzerland. 

In truss bridges the new Victoria bridge, which 
replaces the Robert Stephenson tubular bridge 
across the St. Lawrence River, at Montreal, Can- 
ada, is perhaps the most remarkabie. This bridge 
will have 24 spans of 254 ft. each, and one of 345 


~ 


ft., all pin-connected. Nearly 20,000 tons of open 
hearth steel will be used in the bridge, as com- 
pared with 9,000 tons of boiler iron used in the 
old tube. The proposed Red River railway bridge 
in China, for which French engineers secured the 
contract in 1898, as briefly described in the French 
papers, will have a total length between abut- 
ments of 5,838 ft., divided into spans of 246 ft., 
with one span of 348 ft. The piers wil! rest on 
metal caissons which, it is stated, will be sunk to 
the great depths of 98 ft., by the pneumatic pro- 
cess. Altogether there will be about 5,500 tons 
of steel in the structure. Another foreign bridge 
notable for :ts length is that designed to carry the 
Central Asian Ry. across the River Amu Daria in 
Russia. This structure will, it is reported, have a 
length of three miles, most of which will be via- 
duct, crossing the flood lands bordering the river 
banks. Among the other structures belonging to 
this class, which are now under way, the follow- 
ing are worthy of enumeration: The Gray’s Ferry 
bridge, crossing the Schuylkill River in Philade!- 
phia, with 26 spans, having an aggregate length 
of 1,650 ft.; the Burnett River bridge, at Bunda- 
berg, Australia, with eight lattice spans, 170 ft 
long each; the Charleston bridge at Boston, Mass., 
having ten 85-ft. plate-girder spans and a 240-ft 
swing span; the arch truss viaduct consisting of 
25 spans of 65-ft. length each, over the Manhat- 
tan valley in New York city. 

In drawbridge construction there has been a 
notable development within a few years in the 
use of bascule spans. Where the waterways to be 
crossed are restricted in width and the land bor- 
dering their banks is costly there is not much 
doubt indeed that some form of bascule span is the 
favorite with engineers at the present time. One 
notable result of this tendency has been to develop 
designs for bascule spans of a capacity far greater 
than it has heretofore been thought advisable to 
build them. The designs adopted for the railway 
drawbridge across the Drainage Canal at Chicag: 
were for an eight-track double bascule, providing 
a clear opening of 120 ft., and a six-track bridge 
of the same form is being built to carry the tracks 
of the new terminal station at Boston across the 
Ft. Pond channel. These are the two most nota- 
ble bascule spans of the past year. A swing span 
which deserves notice in passing is that for the 
new Charlestown Bridge in Boston. This span is 
~40 ft. long, and has the great width of 100 ft. and 
a total weight of 1,20U tons, which will be recog- 
nized as unusual for a highway bridge of such a 
soort span. 

The two really notable developments of the past 
few years in masonry bridges have been the in- 
creasing use of concrete and embedded meta! com- 
bination structures, and the successful design and 
construction of articulated or hinged arches in 
concrete. A number of concrete and metal arches 
belong to the bridge work of the past year, the 
largest of which is the Topeka, Kansas, Melan 
arch bridge, consisting of five 125-ft. spans, two 
110-ft. spams and two ¥7/4-ft. spans. As indi- 
cating the confidence placed in the suitability of 
concrete-metal arch construction for long spans 
it may be noted that two of the three designs for 
the Connecticut Ave. bridge at Washington, D. C., 
provided for structures made up partiy or wholly 
of Melan arches. The longest ol these projected 
arches were of 22)-it. spans, but the other spans 
run 190 ft., 175 ft, 160 ft. 180 ft., 115 it. and 105 
ft. In America the Meian sysiem of concrete 
metal construction seems to have the preierence of 
engineers, but in Europe, where the first bridges of 
concrete and metal combined were erected, the 
Monier and other systems are also extensively 
used. Another method of employing concrete in 
connection with metal, of which the past year's 
work exhibits several examples, is as fiour arches 
sprung between I-beam girders. The highway 
bridge of 3U-ft. span constructed at De Kalb, Iii, 
is a@ structure of this type and others have been 
built in the vicinity of Pittsburg, Pa., and eise- 
where.. 

The most extensive use of concrete bridges in 
railway construction during the year, or at any 
time for that matter, has been in building the ex- 
tension of the West Highland Ry., of Scotland, to 
the port of Mallaig on the Sound of Sleat. Nearly 
all of the numerous viaducts on this new line are 
monolithic concrete arch structures. These are 
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A Central American Mule Bridge. 
sir: In your issue of Dec. 29 there appeared the follow- 


ing personal: 

Mr. Geo. W. Jones, who has just completed a large 
pridge over the Magdalena River, in the United States of 
, via, arrived in New York, Dec. 19, on the steamer 
“alia.” The bridge has taken seven years to build on 
account of the swiftness of the river. 

As the above-mentioned bridge was designed by the 
writer and built by the San Francisco Bridge Co., for 
whom Mr. Jones acted as erecting foreman, and as the 
pridge was erected in seven months instead of seven years, 
we hope you will permit us to correct the above mislead- 
ing paragraph. 

Aside from this correction, however, the structure men- 
tioned possesses @ somewhat interesting and amusing his- 
tory, which may be of service to others contemplating the 
building of engineering structures in Spanish America. 
One of the richest men in the United States of Colombia 
is Mr. Bernardo Navarro, merchant, of Honda, on the 
Magdalena River near the heaa of navigation, well toward 


until the masonry was completed and the pier material in 
the shop, hence the pier posts had to be straightened up 
to a very little batter and provision made for tension an- 
chorage.on the windward side. This somewhat interferes 
with the appearance of the structure, but is a Spanish 
feature of the problem and not an American. 

The capacity of the structure would make Mr. Theodore 
Cooper turn green. Cooper's specifications for highway 
bridges state that ‘‘no span shall be proportioned for a 
less live load than 1,200 lbs. per lin. ft." We accordingly 
designed the Honda bridge for 500 Ibs. per lin. ft., but did 
Mr. Cooper the compliment of using his unit strains. 

We may be pardoned by the engineering profession, 
however, if we state that there are no wagon roads in the 
country, and that a string of pack mules will be the heav- 
iest loading on a floor, which in spite of 17 ft. width c. to 
c. of trusses, has been kept down to 12 ft. from fence to 
fence, in order physically to prevent a greater application 
of live load than the amount assumed. We invite the 
verification of the engineering profession on our assump- 
ton that mules loaded wits packs on a 12-ft. roadway can- 


dictated by him and appearing in perforated letters would 
read in English as follows: 
“INDUSTRY, ORDER AND ECONOMY. 
“BERNARDO NAVARRO. 
**1898."" 


It occurred to us that perhaps the word “‘honesty"’ might 
have been quite as important as ‘‘order,’’ but then, per- 
haps Mr. Navarro was only announcing the principles 
which had governed the accumulation of his fortune. 

We have promised to send him a name-plate several 
times as large, with letters that can be read across the 
river, if he orders another bridge of us. 

Yours truly, 
San Francisco Bridge Co., 
By H. S. Wood, Engineer. 
New York, N. Y., June 6, 1899. 


Engineering Notes in Southern California. 


Sir: The city of Los Angeles occupies a territory of 40.75 
square miles, since University and other outlying portions 
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The river has steep banks at 


miles per hour. All travel and traffic has heretofore 
crossed the river by flatboat ferry and been compelled to 
climb down one steep bank and up the other. Three years 
ago, Mr. Navarro engaged an intelligent American engi- 
neer in his neighborhood to negotiate in this country for 
a high-level bridge about 560 ft. in total length to span 
the river at Honda. This company then made and ten- 
dered on the cantilever design, which has just been 
erected, and then for more than two years heard nothing 
from Navarro or his engineer as to the disposition of the 
contract. About a year ago the bridge company unex- 
pectedly received a letter from Navarro stating that the 
American engineer had died before accepting our propo- 
sition and that after two years delay a search through 
the correspondence of the deceased had brought to light 
our proposition as the best one received, and we were 
asked whether we would be willing to adhere to the origi- 
nal terms proposed. We accepted the situation with some 
misgiving as to the substitution of a Spanish engineer for 
the former American, and the result showed that our mis- 
giving was well founded. A supposed accurate and 
final set of span measurements and profiles were sent to 
us by the Spaniard, and we built the bridge in strict ac- 
cordance therewith allowing a few inches extra length for 
the key pieces at the meeting point of the center span. 

When our men arrived on the ground to erect the struc- 
ture they discovered that the center span had a trifling er- 
ror of 13 ft. in a distance of 360 ft. Fortunately the span 
measurement was this amount too short and could be rem- 
edied in the field by cutting down a couple of the middle 
panels which fortunately also contained no eye-bars. The 
Spanish engineer on being confronted with the slight error 
begged and implored that the terrible news be withheld 
from his employer in order that his “‘honor as an engi- 
neer’ might be preserved. So well did diplomacy deal 
with the situation that by the time the middle panels were 
reached in erection, Mr. Navarro was explaining to his 
many friends that he had seen too much of bringing 
bridges into the country that proved too short for their 
location, and he had determined to have his structure 
plenty long enough, so that no harm was done. All the 
same he paid a bill of extras for the work of correcting 
the error. 

The Spanish engineer further got into trouble over the 
foundations, The main piers were originally of masonry 
reaching to the superstructure. At our suggestion steel 
piers were adopted above high-water mark, and we ex- 
plained to the Spanish engineer that the remaining ma- 
Sonry should be lengthened on account of the considerable 
batter of the steel pier posts. The Spaniard, however, 
put all the lengthening into the width of the masonry in- 
stead of the length of it, and we did not discover this fact 
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the interior of the state. 
this town and a swift current, ranging from four to eight 


not produce a heavier loading on said roadway than 500 
lbs. per lin. ft. As wind pressures are harder to control 
than mule pressures, we took no such liberties with Mr. 
Cooper on the lateral bracing as we did with the live load- 
ing. 

In case your readers should take any interest in the out- 
line and sections of the structure, we send you a photo- 
graph, Fig. 1, showing the bridge after connections had 
all been made but before the steel joists and wooden 
planking had been placed, and we also submit an outline 
diagram of the half span giving dimensions and sections. 
Many of the sections are heavier than the figures call for, 
for practical reasons. The structure was figured for an 
average dead load of 750 Ibs. per foot of bridge, and a live 
load of 500 Ibs. The dead load, however, was apportioned 
as the increased weight of the structure toward the main 
piers would require, as usual in cantilever design. The 
weight of a panel load, due to the truss only, being four 
times as much near the main piers as at the middle of the 


, cen ter span. 


The erection was done, without steam power hoisting, by 
means of an interior overhang traveler of simple construc- 
tion; and four white men, including our erecting foreman, 
did practically all the immediate handling of the material 
in the air. 

The only feature of technical interest in the detail of the 
structure was the simple device for controlling the level 
of the chords at the meeting points of the center span. 
Referring to the diagram of the truss the false member 
(after erection) K-L was hinged in the middle and as first 
put in place was knuckled downward at the middle by 
screwing up on the turnbuckle rods KK-12. This caused 
the meeting points 0 and 16 tocome considerably higher than 
their proper position. By slacking away on the extra long 
turnbuckles in rods KK-12 the meeting ends of the centre 
span could be lowered to exactly their proper contact point. 
It would have been in vain to attempt to lift them again, 
or at all, by screwing up on said turnbuckles, but there 
was no trouble whatever about the lowering. After the 
complicated arrangements of wedges on roller bearings 
usually adopted for cantilever erection, we claim an ad- 
vance in the good engineering of simplicity. The lateral 
position of the meeting points could be controlled between 
wide limits by adjusting the lateral rods from the main 
piers outward. 

Our client, Mr. Navarro, was delighted with the bridge, 
of course, but seemed to take much deeper interest in the 
design of the gates and name-plate which appear in the 
photograph, than in the engineering aspects of the struc- 
ture. We had supposed that the gates were to keep out 
mules, but it seems he wanted them man-proof also, so we 
shall have to send him a lot of cat-proof-back-yard-fence- 
trimming. His name-plate was a great disappointment to 
him, being far too small to suit his taste. The motto as 


OF HONDA CANTILEVER BRIDGE. 


kave been taken into the corporation, and it is estimated 
that the 200,000 mark in population will be reached in 
1905. The business district is extending to the southwest 
from Spring and First Streets, there having been numer- 
ous handsome business blocks erected recently. The 
Stimson building, on Third and Spring Streets, the Wilcox 
building and the Douglas building, also on Spring St., 
and the Bradbury, Laughlin and Byrne buildings, on 
Broadway, being as handsome brick and stone structures 
as are to be found in the Bast. 

The present city engineer, Mr. F. H. Olmsted, reports 
much new work which the city will do in 1899. There are 
at present 182.9 miles of graded streets, of which 14.33 
miles were graded in 1898. The amount of paved Streets, 
nearly ail asphalt, is 17.75 miles, 1.1 miles being laid last 
year. There are at the present time 149.31 miles ot 
sewers, of which 7.0 miles were built in 1898. 

The outfall sewer to the ocean, which was constructed 
a few years ago (Eng. News, Feb. 28, 1895), is reported 
to be in bad shape at a number of places and to need 
repairs. It did not provide for the Pico Heights and Uni- 
versity districts, which have been added to the city since 
it was built, and it will be nesessary either to provide a 
pumping plant, build a sewer part way to the ocean to 
intercept the outfall, or else to build one entirely to the 
ocean. 

The city is seeking to acquire the plant of the water 
company, and to this end an estimate or valuation was 
made by the water company, and one by the then city 
engineer, Mr. J. H. Dockweller. As these were so widely 
at variance, a board of consulting engineers was ap- 
pointed to make a valuation for the city; they are Mr. 
J. D. Schuyler, M. Am. Soc. C. E., Mr. A. L. Adams, Mr. 
A. H. Koebig and Mr. J. B. Lippincott. Their valuation 
is $826,940, which includes 10% for engineering supervis- 
ion and contingencies and 6% as a contractor’s profit and 
interest on capital during construction. The water com- 
pany’s valuation is $2,509,266, and that of Mr. Harry 
Hawgood, their consulting engineer, $2,348,648. The work 
of harmonizing these estimates has been referred to a 
board of arbitrators, but a lengthy hearing will result, 
with a probability of litigation. 

The contract has just been awarded for the construction 
of four bridges, which are the largest the city has under- 
taken for some years. They are all to be combination 
structures, with compression members, floor beams and 
jcists of Washington fir. The compression formula used 
being 650 — 25 I? + d*, 1 being the length of the member 
in feet and d the least dimension in inches. The tension 
members are to be of medium steel, the unit of stress on 
main bars to be 12,500 Ibs. per sq. in., on hangers 9,000 
Ibs., and on laterals 18,000 Ibs. On the wooden joists is 
to be laid 3-in. fir plank, and this is to be covered with 
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solid concrete structures, no metal being em- 
ployed in any form, and.the spans are generally of 
30 ft. and 50 ft. The longest single span em- 
ployed is 127 ft. which has a rise of 22% it. and a 
thickness at the crown of 4ft. This span, we be- 
lieve, can justly claim the title of the longest in 
the world of wholly concrete construction. The 
largest viaduct on the line, however, is one con- 
sisting of 21 50-ft. semicircular concrete arches. 
This structure has a total length of 1,248 ft. and 
is 100 ft. high at the highest point. Turning from 
Scotland to England we find another notable use 
of concrete in the proposed new Vauxhall Bridge 
across the Thames. This bridge will have a gran- 
ite facing, but, structurally, it is purely concrete 
masonry. The total length of the Vauxhall 
Bridge will be 760 ft., and it will have five arch 
spans, one 150 ft., two 144 ft., and two 130 ft. long. 

The construction of articulated or hinged con- 
crete arches has been confined to continental Eu- 
rope, and the, latest of them to be built was, we 
believe, constructed in 1896. Two styles of artic- 
ulation have been chiefly employed, namely, 
true-hinge joints of metal or stone, and 
hinge-like joints of sheet lead. Where true 
hinges have been used they have been 
placed at the crown and abutments, as in the 
typical three-hinged metal arch, but sometimes 
the lead joints have been introduced at the quarter 
points, as well as at the crown and abutments. 
As no actual examples of hinged masonry arches 
come within the bridge work of the past twelve 
months we shall not enlarge upon them further 
here. For those who may be interested in follow- 
ing up the subject we may recommend the paper 
and discussion on “Three-Hinged Masonry 
Arches,”’ in the Transactions of the American So- 
clety of Civil Engineers for July-Dec., 1898. In 
this paper the various hinged arches already built 
are briefly described, a theoretical discussion of 


long, and one anyway and perhaps both of the 
two additional bridges which are proposed across 
the East River, will have a span of equal length. 
At Liverpool, England, the mercantile interests 
are urging the construction of a bridge across the 
river Mersey having a suspension span of 2,000 ft. 

In the design of cantilevers and other forms of 
truss construction long spans are quite as num- 
erous, but none of them so far proposed equal the 
1,740-ft. spans of the Forth Bridge. Of the 13 
competitive designs for the proposed St. Lawrence 
River bridge at Montreal all but two were for 
cantilever or other special truss forms. The spans 
proposed ran from 1,200 ft. to 1,312 ft. The pro- 
pcsed bridge across the same stream at Quebec 
will have a span of 1,440 ft., and a cantilever 
structure is called for. At New Orleans. the 
bridge proposed across the Mississippi River has 
a cantilever span of 1,000 ft., and the Detroit 
River bridge, proposed a couple of years ago, was 
a 1,300-ft. cantilever structure. In India the pro- 
posed bridge across the Hoogly River, to unite 
Calcutta and Hourah, will have a center span of 
1,000 ft. These are at present the longest spans 
which bear any promise of ultimate construction, 
and they are quite ample to illustrate the point 
which we wished to make. For more complete in- 
formation concerning these and the other bridges 
enumerated, we refer our readers to the volumes 
of Engineering News for 1896-7-8. 


LETTERS TO THE EDITOR. 


Comparative Strength of Buckle Plates Laid Convex 
Face Up and Convex Face Dowa, 

Sir: While general practice in this country is largely to 
lay buckle plates with convex face up, German practice, at 
least, seems quite the opposite, and, according to Winkler, 
a buckle plate with the buckle down is three or four 


FIG. 1.—CANTILEVER BRIDGE OVER THE MAGCALENA RIVER, AT HONDA, UNITED STATES OF 
COLOMBIA. VIEW FROM ONE ANCHORAGE AFTER COMPLETING TRUSS CONNECTIONS 
AND BEFORE LAYING STEEL STRINGERS AND CREOSOTED OAK FLOOR. 

Designed and Built by the San Francisco Bridge Co., New York City. 


the strains in such arches is given, and, finally, 
the general design ani calculation of a three- 
hinged arch of 286-ft. span are worked out. 

In closing this brief review of bridge construc- 
tion in 1898, it will be proper to recall briefly the 
large list of designs which have been worked out 
during recent years for bridges of exceptionally 
long span. It is not likely that many of these 
bridges will be built very soon, but the study and 
investigation which their design has necessitated 
illustrates excellently the confidence with which 
engineers undertake to-day the design and con- 
struction of very long spans. In some instances, 
indeed, such as the bridging of the Hudson River 
at New York city, these designs call for spans of 
unprecedented length and strength. Altogether, 
five designs have been prepared for suspension 
spans from 3,100 ft. to 3,310 ft. for Hudson River 
bridges. The New East River Bridge, as already 
stated, is to have a suspension span of 1,600 ft. 


times as strong as it would be with the buckle up, other 
things being equal. Yours very truly, 
James B. French. 
24 Fiske Pl., Brooklyn, N. Y., Jan. 28, 1899. 


Sir: Buckle plates are often laid convex side down, and 
the practice is approved by some of the best known 
bridge engineers. When so laid they are said to develop 
much greater strength than when laid in the reverse 
position. If the rivets are properly spaced they should 
not ‘‘tear out,’’ but would develop their full shearing and 
bearing value. The objection made to laying them tnis 
way, that water would collect in the depression, is 
groundless; first, because they are usually filled with 
concrete; and secondly, because, when laid convex side 
up, the valleys around the edges would be more objec- 
tionable than the depression in the center. Weep holes 
are often punched in the center. A large viaduct in 
Cleveland, built five years ago, by F. C. Osborn, M. Am. 
Soc. C. E., had the plates laid this way. 

Aibert W. Buel 

New York, Jan. 28, 1899. 


Sir: In your issue of Jan. 26 a correspondent (in t} 
‘‘Netes and Queries” column) asks for information as ‘ 
the comparative strength of buckle plates, when laid wir) 
their convex face up and when laid in the reverse Pos 
tion. The question being raised, I would submit as m 
opinion (1) that buckle plates are used quite ofte: at 
least in European countries—with the convex face down 
(2) that buckle plates are much stronger in this Position 
than otherwise, for the same reason that makes a th 
cylinder stronger against an inside than against an out- 
side pressure of same size, although the theoret: " 
stresses are the same in both cases; (3) that I do not «. 
why the hanging position should induce any danger of th. 
rivets or bolts being torn out, which could not easily pb, 
prevented by using some extra rivets at the joints, to 
allow for the vertical rivet stresses, and by allowing sut- 
‘ficient metal outside of the holes to resist the horizonta| 
forces, which are the same in both cases. 
Yours truly, F. Sodemann 
160 Fifth Ave., New York, N. Y., Jan. 27, 1899. 


The Failure of a Large Gas Holder in New York City. 


Sir: I was present at the investigation into the caus. 
of failure to the large gas tank at 2ist St. and Avenue A., 
belonging to the Consolidated Gas Co., of New York city’, 
and would like to bring up a few points which were no: 
touched upon as thoroughly as they might have been, 
and which have since suggested themselves as being a 
most important factor in the solution of the mystery and 
ceuse of failure. 

It was proved at the coroner’s inquest beyond doubt or 
question that the tank was sufficiently strong to withstand 
all pressure brought upon it, and was correct and safe in 
its design in every particular. The foundations were 
good, and the material used of the best, the strains not at 
all excessive. In other words, without going into the en- 
gineering details and calculations, which were thoroughly 
gone over at the inquest, it was proved beyond the shad- 
ow of a doubt that the tank was good in design, and that 
if we were going to build one to-morrow it would be un 
necessary to change the plans or specifications, 

A perfect structure from an engineering standpoint, de- 
signed to withstand more than four times the strain that 
will ever come upon it, built of good material, does not fall 
down by itself. There must be a definite cause of failure; 
an external or foreign force of some kind must be exerted 
upon it to cause collapse. An explosive force is the only 
one that acts instantly, and might easily be the cause of 
such a work, as I will attempt to show. 

It was testified at the inquest that the holder was empty 
of gas, and even if it had been full, and an explosion had 
occurred, it would have blown the top off the holder, 
which did not occur, and the whole character of the wreck 
would have been quite different. A dynamite bomb placed 
in the water at the side of the tank, or against it outside, 
would undoubtedly have caused the disaster. But there 
was not the slightest evidence to prove that anything of 
the kind took place. There was no trouble among the 
workmen, or any clew whatever of a criminal nature. 

At the northeast corner of the tank was a large cast- 
iron 30-in. gas main. It was about on a level with the 
second course of side plating, or in the neighborhood 
of 10 ft. below the level of the street. It was one of the 
main gas connections with the tank, and ran down under 
it, coming up through the bottom. The 30-in. gas main 
was completely shattered by whatever happened, and to 
my own knowledge a piece of 30-in. gas main was found 
on top of a four-story house near by. It seems highly im- 
probable that heavy pieces of 30-in. gas main should go 
sailing up and land on four-story buildings without a 
definite cause. The tank failure and the consequent fear- 
ful rush of water would not send fragments of gas main 
sailing up like skyrockets. In short, why could not an ex- 
plosion in the 30-in. gas main within a foot or so of the side 
of the tank have caused the whole disaster? A curious 
coincidence also suggests itself, and that is that the wreck 
was the greatest at this point; and it is admitted by all 
that whatever occurred, occurred first at this point. No 
light whatever was given at the inquest as to the condi- 
tion of this large 30-in. gas main before the accident, its 
connections, etc. 

One reads of many accidents caused by gas explosions 
in subway manholes, and accounts are not rare of the oc- 
casional excursion into midair of iron manhole covers. It 
therefore seems to be within the range of probability 
that an explosion of gas might occur at or near the 30-in. 
main, especially as the connections with the tank were 
not complete and leakage was more likely to occur. If an 
explosion of gas did occur outside the tank at a point 
where the 30-in. gas main was located, it would be suf- 
ficient to account for the failure of the tank, and the 
tremendous volume of water which escaped would com- 
plete the wreck and general devastation. That fragment 
of gas main found on top of the four-story building may 
know more about it than I do. Yours truly, 

Allan A. Robbins, 
Yale Scientific School, Class of 1893; First Lieut. First 
Regt. U. S. V. Engineers (resigned). 
9 E. 36th St., New York City, Jan. 26, 1899. 


*Eng. News, Dec. 15 and Dec 22, 1898. 
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sheet asphalt, 1% Ins. thick at the sides and 8 ins. thick 
at the center. The bridge over the Hollenbeck Park is 
to be an arch of 166 ft. span and only 15 ft. rise. 

Directly north and west of the business portion of the 
city, communication is interrupted by high hills, which 
are quite abrupt on both sides. Contracts have been 
awarded to tunnel these hills, on Broadway, from Califor- 
nia St. to Bellevue Ave., and on Third St., from Hill St. 
to Flower 8t. The Broadway tunnel will have a length of 
720 ft., a grade of 6%, while the 40 ft. of width will be di- 
vided into a macadam roadway of 32 ft. and a concrete 
sidewalk of 8 ft. The cross section will be nearly semi- 
circular, with a radius of 20 ft., the arch being of brick, 
six rings thick, laid in cement. The Third St. tunnel will 
be 1,064 ft. in length, the grade 0.566%, and the 32 ft. 
of width divided into 6 ft. of cement sidewalk and 26 ft. 
of asphalt roadway. The upper part of the arch is 
semicircular, the radius being 16 ft., with the center 4 
ft. above the horizontal from the outside of the roadway. 
The arch ring is six bricks thick and laid in cement. The 
contract for the former was awarded to Edward & Beyrie, 
at $66,900, and on the latter to C. L. Powell, at $88,449. 
These tunnels will open up residence tracts close in to 
business, which have been accessible only by taking the 
cars for quite a distance around. 

The street railways of Los Angeles have been greatly 
extended, the single track mileage of the Los Angeles 
Ry. Co., which is controlled by the Southern Pacific Co., 
being 84.36 miles. This company was formed by the con- 
solidation of eight separate lines in 1893, and in Oct., 
1898, the Main St. line, with a length of ten miles, and 
the Main, Fifth and San Pedro Streets line, 4.25 miles 
long, were absorbed. 

The power station is on Central Ave., and is equipped 
with Stirling boilers using crude oi] fuel, which is obtained 
at less than $1.00 per barrel, and with engines of various 
makes, Ball, Allis, Golden State and Risdon, and both 
General Biectric and Westinghouse dynamos, They oper- 
ate 134 motor cars and 55 trailers, most of the motor cars 
belong with outside seats at each end. The rails are of 
T-section; 45 lbs. was the old weight, but all the new rails 
are GO0-lb. New track is being laid on Seventh St. and 
on Figueroa St., the ties being of redwood. Where the 
tracks of the old cable line are run over, they are grad- 
ually being replaced. Im removing the slot rails and 
yokes, the concrete in which they were set, and which is 
very hard, requires to be broken up, and to accomplish 
this a rig similar to a low pile-driver derrick is used. 
This is mounted on trucks or rollers, is swiveled on its 
carriage, and the cutter, which is like a huge coid chisel 
set in a pile-hammer, is operated by means of an electric 
motor. It is dropped on the concrete immediately back of 
a yoke, wedging it forward and cracking out a section ot 
what has practically become stone. 

The Temple St. cable line, having 4.75 miles of track, 
and the Main and Fifth St. electric line, are the only 
separate lines, excepting those of the Los Angeles Traction 
Co., which is a serious competitor of the other large com- 
pany. They had 18 miles of track before the recent com- 
pietion of their Boyle Heights line. The rails on their 
tracks are 6U-lb. and 70-lb. “‘Shanghai.’’ The Pasadena & 
Pacific suburban line, with tracks from the city to Pasa- 
dena and to the ocean at Santa Monica, has 45 miles of 
track, which is laid with 40-lb. and 50-lb. T-rail. The 
contro! of this line was acquired the first of the year by 
the Southerin Pacific Co. 

There are electric suburban lines projected to Whittier 
and other points, some of which will like.y be built in 
the near future. The Mount Lowe inclined railway, which 
climbs to the summit of the Sierra Madre range, has not 
been a paying property as a separate institution, and after 
being through various troubles, including a receivership, 
it is rumored that it too will be controiled by another 


. railway. 


At the time of the writer's first acquaintance with 
Soutbern California, nearly ten years ago, the great cost 
of coal made the question of power supply a very ‘serious 
one, but at that time there was no appreciation of the 
great possibilities of water power from mountain streams 
for the generation of electricity. A few years later the dis- 
covery of oil in large quantities within the corporate 
limits of Los Angeles, provided a supply of cheap fuel 
for many uses. But now~-the building of several large 
electric power plants will insure a supply of electricity 
generated by water power from the mountain streams. 
The first of these was the San Gabriel Electric Co., using 
water from the San Gabrie] River, with a power plant 
at Azusa, and which furnishes part of the current for 
lighting the city of Los Angeles. The most extensive 
plant is that of the Southern California Power Co., at 
Rediands, which gets its water for power 14 miles up the 
Santa Ana canyon, near the junciion of Bear Creek and 
Santa Aua River, where a temporary diversion plant has 
been built—it being the intention to construct at some 
time a large stee] dam for the impounding of water. The 
flumes for carrying the water to the power house are per- 
manently built, and the necessary tunneis are arched 
and floored with cement. All the construction work was 
done under Mr. Edw. M. Boggs, chief engineer. The 
water reaches the power house, which is constructed of 
cement, under a head of 728 ft., and operates four large 
Pelton water wheels which drive the dynamos. The cur- 


rent will be carried 80 miles by overhead wires under high 
tension to Los Angeles, where transformers will be used 
to reduce the voltage before it reaches the consumer. It 
is believed that the street railway systems will all be 
operated with current from this source, one company 
being under contract to use it at the present time. 

The small amount of rainfall on the southern coast for 
the three past years has directed attention anew to the 
subject of creating larger irrigation reservoirs in the 
mountains by building the present dams higher and by 
constructing new ones. Before the recent rains the users 
of water from the famous Bear Valley reservoir were only 
allowed one-third of the usual supply. The Bear Valley 
Irrigation Co., which was capitalized at $4,000,000, has 
been in the hands of a receiver for several years, and 
should it be reorganized, as is now proposed, the new 
Bear Valley dam will likely be built to the height of 120 
ft., as originally proposed, instead of 80 ft., as it now is, 
and will retain enough water to last over three dry years. 
There is an irrigation system proposed to utilize the 
waters of Lytle Creek, but it savors so much of an 
“Arabian Nights” scheme as to be merely worth mention. 
It has been stated that the dams are to be four times as 
high as at Bear Valley, and other things nearly as absurd 
are told of the plans. 

The of! fields of Southern California have been exten- 
sively developed during the past three years. When the 
first oil in considerable quantity was obtained from the 
wells in this city the price of the crude oil was cut down 
to as low as 50 cts. per barrel, but associations were soon 
formed, with the effect of bringing up the price to a much 
higher figure. The oil producers’ trustees paid to mem- 
bers the net sum of 77.58 cts. per barrel for the Novem- 
ber sales, which were 17,26) barrels, which was on the 
basis of 86.19 cts. at the wells. The net price paid for 
October was 82.06 cts. The produetion of the city field is 
about 2,300 to 2,400 barrels per day, the wells being scat- 
tered over a large area which adjoins the Westlake Park 
residence district. An ordinance was passed some time ago 
which prohibits the drilling of a well nearer than 1,600 
ft. to any park, and was framed to protect residence prop- 
erty from encroachment, but as it is the oil is carried in 
the gutters during heavy rains to miles away, the curb- 
stones being coated with it on Figueroa St. as far out as 
30th St. 

The finest grade of light oil so far reported is that near 
Fullerton, Orange Co., from wells of about 300 ft. depth. 
Some of the wells in this county have made quite a show- 
ing of gas, and should the flow prove permanent a big de- 
velopment of the gas field will be made. The Santa Bar- 
bara oil field is along the coast seven miles south of the 
town. The most extensive work is being done by the 
Alaska Steam Whaling Co., which has recently completed 
a well to a depth of 2,000 ft., and is having several others 
drilled. 

There is no move being made by the Santa Fe Ry. for a 
line from Mojave Junction north to connect with 
the recently acquired San Joaquin Valley road, and 
it is believed here that they will use the tracks of the 
Southern Pacific Co. from Mojave to Bakersfield. The 
Santa Fe Limited, which leaves this city Monday, Wed- 
nesday and Friday of each week, makes the run to Chi- 
cago in 2% days, the trains from the Bast arriving here 
on the same days. Such service makes it possible to have 
business letters reach Chicago and a reply come back in 
seven days. The San Diego line of the company will be 
a more profitable piece of property in connection with 
the Asiatic steamship line of the California & Oriental 
Steamship Co., which is one of the very apparent results 
of the new policy of expansion. The first steamer—the 
“Belgian King’’—is due to arrive this week with freight 
from Manila, China and Japan. The cargo consists of rice, 
tea, silks, matting and oriental goods, and will require 
about 200 cars for shipping Kast. New sidings have been 
constructed at San Diego, the wharf repaired and a new 
warehouse constructed. It is reported that nearly 100 
cars are in the yards there from the East with goods 
for the out trip, and about 200 cars more of goods between 
here and Kansas City. The line has three steamships at 
present, and if freight continues to offer, more will be 
added. Negotiations are in progress for a line down the 
coast of Lower California and Mexico, to be operated in 
connection with the Transpacific line. 

The Southern Pacific Co. has two fast trains over the 
“Sunset Route’’ to New Orleans each week, and has re- 
cently put on adaily train each way between here and 
San Francisco, known as the “Owl Train,’’ which makes 
the run in less than 15 hours—a distance of 485 miles. 
The shortest time of the regular trains was 22 hours. 
The completion of the coast line of this company, which 
has been so long delayed, seems now to be assured, as 
men are actually on the ground to recommence work. 

During the rains here a very large amount of water has 
to be carried by the gutters underneath the railway tracks, 
and an arrangement used by the Southern Pacific Ry. to 
accomplish this is to form spans of rails 5 ft. in length, 
as shown in the sketch. A picte of T-rail is placed on 
each side of the flange of the track rail and bolted through 
every 18 ins., with bolts passing directly under the track 
rail. These side rails extend over the bearing at the ends 
of the span, resting on plate iron. In some places there 
are three consecutive spans. 


A jubilee is soon to be held to commemorate . 
mencement of work on the breakwater at San P., .., 
appropriation for which was secured after a |. . ... 
gressional fight. The rock for the breakwater 4.) ,, 
brought from San Clemente Island, about 60 m.. z 
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Method of Carrying Rails Across Drainage Op< nings 
Southern Pacific Ry. 


of San Pedro and beyond Santa Catalina Island. 
of quite large size have been driven into the rock 4,4 the 
blasts will be so arranged that the fragments of s:.,, will 
be of large size. The contractors’ plant is largely com- 
pleted and the material for the remainder arriving. The 
stone will be loaded in barges, which will be self-dump 
ing, and towed across by tug boats. It is stated tha: 
compressed air will be used to operate the plant. 

The harbor is reached from Los Angeles by two rai). 
ways, the Southern Pacific and the Los Angeles Termiua), 
which has a system of 51 miles. The fact of it resisting 
“absorption” so long is evidence that some trunk line 
possibly the Union Pacific, as is rumored—is back of i. 
The much-talked-of Salt Lake-Los Angeles road is again 
on the carpet as a result of persistent reports of survey- 
ing parties along the route. The long-distance telephone 
lines have been extended along the coast from San Diego 
to Seattle and well into the interior, and this is one ot 
the numerous up-to-date features which show the ad- 
vanced state of the Pacific coast. 

The Nicaragua Canal is the great public question out 
here, and committees are to be found everywhere work- 
ing to further its building by the process of agitation aud 
by collecting money to keep workers at Washington. Que 
would be as much out of place here who did not favor its 
construction of a ‘‘Gold Bug’’ was in Colorado during the 
last Presidential campaign. C. B. F. 

Los Angeles, Cal., Jan 20, 1899. 


A TEST FOR ELECTROLYSIS OF THE JERSEY CITY 
WATER CONDUITS. 


The water supply of Jersey City is carried across 
the salt marsh known as the Hackensack meadows 
in three cast-iron mains, two of which are 33ti ins. 
in diameter and one 20 ins. in diameter. On the 
western side of this marsh the mains run for some 
distance under a highway known as Belleville 
Avenue, and for a distance of 2,000 ft. on this 
avenue the tracks of the Union Traction Co, an 
electric trolley railway, are laid directly above 
these pipes. In order to determine whether the 
return current from this railway was being car- 
ried to these pipes, Mr. C. A. Van Keuren, Chie! 
Engineer of the Board of Street and Water Com- 
missioners of Jersey City, recently had tesis made 
by Mr. A. A. Knudson, Electrical Engineer, of 34 
Nassau St., New York city. Through Mr. Van 
Keuren’s courtesy we have been favored with a 
copy of Mr. Knudson’s report, dated Jan. 18, 1599. 
Briefly stated, Mr. Knudson found that where the 
railway tracxs were laid above the pipes on Belle- 
ville Avenue, current was flowing from the rails 
to the pipes, the difference of potential betwee: 
the rails and the pipes being 244 to 15 volts. The 
peculiar course which the current took in order to 
return to the power house by the path of least re- 
sistance is indicated in the accompanying sketch, 
anc more fully in the following extracts from Mr. 
Knudson’s report, in which the method of mak- 
ing the test is also described: 


As there are no fire hydrants on Belleville Ave., excav 
tions were necessary to make the desired tests. Two 
were made—one at the intersection of Belleville and Kear- 
ney Aves., near the reservoir, and the other at Him St. 
The distance between the two excavations was about 2,000 
ft., for which distance the tracks are just above the pipes 
A test was also made at a gate on pipe No. 1, located 
about 300 ft. from the Elm St. corner. After the mains 
had been uncovered and electrical connections made, volt- 
meter readings were taken to asvertain the difference o! 
potential between the rails and pipes. For convenience of 
reference these data are recorded in tne following table: 
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Reeords of Electrolysis Tests made on the Jersey City 
Water Mains. 
Jan. 5, 1899. Time: 1 to 3 p.m. Weather, mild. 
i 1* 2 3 
Mains; NO. 
sistance from nearest rail, ft..... 2% 4% 8% 


Maximum difference of potential volts (rails positive to 


mains): 


Kearney AV@...+e+eeeeeeeee 5 10 10.2 
‘At Elm St. (second test)t...... -. wi 15 
At cate near Elm St........+-- 6 


Cement covered. 
eaenl test made Jan. 10, at 12:30 p. m. 


The table shows that currents of electricity are passing 
from the rails into the mains at a voltuge much too high 
to consider them free from the destructive action of 
electrolysis. The range of maximum voltage is from 5 to 
10.2 volts at Kearney Ave., and from 2 to 15 volts at Elm 
st, this latter high reading being discovered on a second 
test on pipe No. 3. The rails, however, in all of these 
tests were positive to the mains; consequently no damage 
is anticipated from electrolysis to the pipes in this street, 
and no signs of it were found at the excavations. The 
rails at both openings, however, showed evidence of elec- 
trolysis to a marked degree. 

It will be understood that the point where damage to 
gas and water mains is caused by electrolysis is where the 
current leaves the pipe, or, in other words, where the pipe 
tests positive to the rail or some other metal. 

In former experience it has been found that when a 
stray current passes from the rails of the road to water 
pipes it is very apt to find an exit at some other locality 
in the system, in seeking another path of easy return to 
the generator. From a careful study of maps which show 
geographically the line of the Union Traction Co., the lo- 
cation of their power station and the route of the city 
water mains, the conclusion is reached that the most prob- 
able point of exit would be where the water mains cross 
the salt meadows on their way to Jersey City, for the 
following reasons: 


IMEADOWS 


82, 
My. 
KEARNEY 
TOWN SHIP 


Enc. News. 


Map Showing the Location of the Jersey City Water 
Mains on the Westerly Side of the Hackensack 
Meadows, and the Power Station and Tracks of 
the Union Traction Co. 


1. The power station of this road is located at Ruther- 
ford, on the border of the salt meadows; 2, the distance 
‘DA straight line from the water mains, which the current 
would take at a point near the shore of this station, is 
shorter by about two miles than the route of the railway 
over the various roads through which it runs; 3, the salt 
water and mud of the marsh in which these mains are 
partly submerged offer a good conductor for the current 
‘0 pass through them in a direct line to the aforesaid 
power station. 

Voltmeter tests were accordingly made at a point known 
“s the Gate House, about one-half mile from the shore 
Proper, on Jan. 10, between 10 a. m. and noon. To obtain 
4 sultable ground a steel bar was driven through ice and 
water and well into the mud of the marsh; to its upper 
end a wire was connected which was attached to the volt- 
Meter Electrical contact was then made to each pipe 


without difficulty, and the voltmeter readings taken. The 
two outside mains, Nos. 1 and 3, were found positive to 
the steel bar with a difference of potential of %4 volt in 
both cases, while the middle pipe, No. 2, tested 1 volt 
negative to the ground bar. The outside mains, 1 
and 8, were neutral to cach other. 

_ Tests between the mains show that both 1 and 3 are 
positive to No. 2 with 11-5 and 11-6 volts, respectively; 
showing the current to be leaving the two outside mains 
and passing into the center main. 

These tests show a compartively low voltage from the 
outside pipe to the ground, and under ordinary conditions 
no particular danger from electrolysis would be feared. 
In this instance, however, the salt wuter in which the 
mains He is an electrolyte which materially assists the 
corrosive action of the current. Again, the case is morv 
serious under these conditions when the higher voltage 
of 11-5 is considered, which is found to be passing be- 
tween the mains. The brick and cement covering on 
pipe No. 1 would offer little, if any, protection against 
electrolysis under these conditions. From the tests that 
were made on the meadows, therefore, the indications are 
that much of the current which passes into the mains on 
Belleville Ave. flows along and comes out on the meadows, 
not at one point, but distributed for some distance along 
the pipe line, probably for half a mile, more or less, as 
shown by dotted lines in Fig. 1. 

Taking all things into consideration, the passing out of 
the current on the meadows is a condition which, if al- 
lowed to continue, will, in my opinion, seriously shorten 
the life of these very important water mains. 

T do not think that this escape of the current is due 
to imperfect construction of the electric raflway, as. 
generally speaking, the road is much better built than the 
average trolley road operating through and between small 
towns. It is provided with an insulated return con- 
ductor throughout {ts entire length, which many electric 
roads do not have. IT have also seen the type of bond 
used for electrically connecting the ends of the rails. ani 
they seem to be as good as any of their kind on the mar- 
ket, two being used, IT am told, for each rail. 

The most effectual methed for eliminating this current 
escape to the mains would be a removal of the rails from 
that portion of the street In which the mains are located 
As this, however, may be impracticable, I would suggest 
that the company put in more frequent tap connections 
from the return wire to the rails (these are at present 
1.900 ft. apart), and that it examine the rail bonds, as 
wll as cross bonds, and renew all that may be found im- 
perfect. When this ts done further tests should be made 
at the “danger section’ on the meadows to determine if 
the danger from electrolysis has been removed. 

The instrument used in making these tests was a stand- 
ard Weston high and low-reading voltmeter, which was 
standardized at the Weston factory, Newark, just pre- 
vious to the test. 


ANNUAL MEETING OF THE NATIONAL ASSOCIATION 
OF MANUPACTURERS. 

The fourth annual meeting of this association was held 
at Cincinnati, Ohio, Jan. 24 to 26. 

The convention was opened by welcoming addresses by 
Governor Asa S. Bushnell, of Ohio, and Col. Gustav Tafel. 
Mayor of Cincinnati. President Theodore C. Search re- 
plied briefly, after which committees for the ensuing year 
were appointed and the annual report of the President 
was read. We reprint the following extracts from this 
report: 

Within the brief span of a single year our nation has 
been thrust suddenly into war and, as the result thereof, 
has been called upon to face problems involving entirely 
new elements in our political organism. Almost without 
warning, we find ourselves in possession of colonies in 
the West Indies, in the middle of the Pacific and in the 
Far East, with about 12% millions of people whose gov- 
ernment rests in our hands—for the time being at least. 
Our war with Spain is at an end, the wrongs of an op- 
pressed people have been righted, but our task, instead of 
being completed, is only just begun. 

Under norma! conditions Cuba has purchased from the 
United States about $20,000,000 worth of merchandise in 
a single year, while our imports of Cuban products have 
been as high as $80,000,000 in a year. During the dis- 
turbed conditions of recent years our exports with Cuba 
have fallen to a little more than $7,000,000 and our im- 
ports to about $18,000,000 a year. With the advantage 
of a preferential Cuban tariff Spain has been able to 
control an abnormally large share of the trade of the 
island, selling to the people of Cuba as high as $28,000,000 
worth in a single year, but never buying of Cuban pro- 
ducts more than one-third of that amount. The quick 
recuperation from the terrible disasters of recent years 
is but little short of miraculous. Prosperity is now mak- 
ing its appearance where ruin and desolation have long 
held sway. Capita! almost without limit {1s offered for 
Cuban enterprises and almost without effort the trade of 
the island turns towards the United States. 

In the far Pacific, however, there is a serious problem 
which successful conquest has thrust upon us. The Phil- 
ippines, with their ten millions of people," have offered a 
meager market for American goods. While buying from 
them about $5,000,000 worth of their products we have 
been able to sell to them less than a twentieth part of that 
value. From all accounts the Philippines are as rich in 
resources as the West Indies but lacking development and 
deficient in purchasing and consuming capacity. So vast 
an area, however, and so great a population offer possi- 
bilities of which the present conditions afford no indica- 
tion; and there are those familiar with both sides of this 
problem who do not hesitate to declare that from a purely 


commercial standpoint the Philippines are bound to be- 
come not far hence of more consequence than the West 
Indies. Be this as it may, it still seems apparent that 
there is in the Philippines opportunity for a very large 
increase of our present commerce. 

The great foreign trade movement which received its 
most powerful impetus three years ago continues with una- 
bated activity. Again the statistics of our exports record 
the largest volume of foreign business that has ever been 
transacted. The exports for the year ending June 80, 1898, 
reached the total of $1,210,292,097, a gain of $178,000,000 
over the previous year. The exports of American manu- 
facturers in the last fiscal year amounted to $288,871,449, 
a total greater by twelve and a half millions than ever 
previously recorded. 

While many factors have contributed to this great ex- 
tension of our foreign trade, probably no influence has 
been more noted than the efforts of the manufacturers of 
the United States. Individually and by united action they 
have worked persistently !n the development of thetr 
foreign trade and have pushed their products into many 
markets where heretofore they have heen unknown 

With the exception of a few Industries affected by necu- 
Nar conditions, the manufacturing Interests of the United 
States. as a rule. are enfoying both activity and a fair de- 
rree of prosneritv at the present time. Wabor of every 
class we'l emploved and in many Instances reductions 
in wages during recent vears have heen revoked and for- 
mer rates restored. Takire a broad view of the country 
there are evidences of actictty and stens of prosperity on 
every hand, and the conditions which now present them- 
selves form a contrast as nieasing as it ts striking In com- 
parison with the state of affoirs two or three vears ago 

The work of the National Association of Manufacturers 
during the nast three vears has heen devoted matn'v to- 
werds the nromotion of the foreten trade of our members 
and to other matters more or less directly related to this 
purnose. 

Tt must not he assumed that we have accomplished all 
that fs to he done tn the extension of our foretgen trade 
There sre matters of legislation, both State and National. 
which ‘nvite the serious attention of the manufacturers of 
the Tnited States. We cannot afford to neglect our fn- 
terests at home while we are extending our business 
abroad. 

Tt {s not the afm of the National Assoctation of 
Manufacturers to supplant any of the other commerctal 
orran'zations nor to detract in anv manner from thelr tm- 
portance. On the contrary, our Association should alwave 
he ready to lend {ts ald to other organizations and {n re- 
turn receive their support In any work that !s for the com- 
mon good. 

One matter which has fre auently come before the Agso- 
elation In vears past wil! suffice to show the tmportance of 
such a poliev The multiplicity of State laws affecting 
foreign corporations fs a constant vexation and !nfustice 
to those manufacturers and merchants whose business 
onerations are so scattered throughout the country as to 
necessitate the maintenance of branch houses tn Alfferent 
States Compliance with all these State laws imposes 
‘arre exnenses upon our business interests and neglect of 
these leeal reauirements {nvites complications of many 
kinds The constitutionality of these State laws fs gerf- 
ousiv questioned and in some cases fs proven: but {t 
manifestly imnossthle for the National Assoctation of 
Mannfacturers or any other ex'sting organization to un- 
dertake. single-handed. the removal of this egil. 

Our interests In Washington are of such Importance that 
{It is necessary that some provision should he made for the 
representation of the Association there In such a manner 
as to insure our recognition whenever desired. Tt should 
he the dutv of some officer of this Assoclation to keep 
closely {n touch with leetslative matters, and should he 
ready at a'l times to confer with members of Congress 
when thev need Information ahont the manufacturing In- 
terests of the country and the wants of our manufacturere: 

One of the cardinal notnts tn the declaration of prin- 
cinles adented as the foundation for the Nationa’ Asso- 
elation of Wanufecturere was thie expression: 

“Relieving that chins calling under the flag of the Unt- 
ted States shovld carry our entire maritime commerce 
and in view of the infurv thereto hy subsidized foreign 
Aeclare in favor of a indicious system of suh- 
sidies in order to complete restoratic 
Saat ane p restoration and extension of our 

A committee representing the interests of shipowners 
the sh'nhvildere pnd the manufacturers 
furnish the freight for our maritime commerce has heen 
engaged for a vear past In an endenvor to frame leeistation 
calculated to encourage the development of a great mer- 
chant fleet. The result of this work is Senate Bill § 704 
entitied “A bill to promote the commerce and Increase the 
forelen trade of the United States, and to provide auxf}- 
fary cruisers, transports and seamen for Government use 
when necessary.” 

This measure seelts to encourage the buftdin er- 
ation of ships under the American flag by ey oth of 
subsidies hased upon tonnage and distance traveled: this 
compensation being granted upon the condition that the 
owners of the suhsidized vessels shall construct within a 
period of five years new American tonnage equal to at 
least °"%. of the tonnage of the vessels receiving such 
compensation. Provision is made for further increase in 
our shipping by granting Amertean registry to foreign- 
built vessels upon the condition that the owners shal! 
construct within a period of five years new American ton- 
nage equal to at least 10% of the tonnage of the foreign- 
built. vessels thus admitted to American registry. Other 
provisions require that at least one-fourth of the navi- 
gating crew of any of the vessels receiving subsidies under 
this act shall be citizens of the United States, and that all 
provisions of this law shall at 
any time he available for use as cruisers 
= United States Government. 

Ntereset jin the construction of a Nicaraguan 
been stimulated powerfully by the 
war with Spain and by the commercial expansion of the 
United States which has resulted from the brief conflict. 
Arguments heretofore advanced in behalf of the various 
interoceanic canal projects have been more essentially of a 
commercial character; but while the importance of a canal 
from a purely mercantile standpoint has in no way dimin- 
ished, the political and strategic value of a waterway 
across the central American isthmus has been increased 
enormously during the past few months. The whole ten- 
dency of the Nicaragua Canal agitation of late has been 
more and more strongly in the direction of the United 
States, and tn fact under the actual ownership of our na- 
tion. In the minds of the people this subject is becom- 
ing more and more a public enterprise in which private 
interests are figuring only in the promotion and prelir~ - 
work. high! 

seems y proper for us as businer 
to give clear expression for our belief in the co 
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necessity of a canal across Nicaragua and to our convic- 
tion that whether constructed by a private corporation or 
upon funds supplied by our Government, the cana! should 
be first, last and alwaye an American enterprise and un- 
der the control of the United States. With our new pos- 
sessions in the Far Bast we need now as never before a 
way of quick communication by water between our At- 
lantic and Pacific coasts. In the Orient are the largest un- 
developed markets for our products, and our growing 
trade there demands better and cheaper means of trans- 
portation than our transcontinental railway lines afford. 
The millions which a Nicaraguan canal would cost would 
be well spent if devoted to such an end by our Federal 
Government. 

While the interest of our manufacturers in the 
posed Department of Commerce and Industries has not di- 
minished in any degree during the past year, but little 
substantial progress can be reported as compared with the 
situation of one year ago. The bills that have been pend- 
ing are still before the committees of the House and 
Senate. 

It is believed that in the incoming Congress there will 
be a larger sentiment favorably disposed towards such ac- 
tion than has existe@ in the present body. .The continual 
expansion of our foreign trade and the certainty of still 
greater development in the same direction add constantly 
to the arguments in behalf of this new Federal Depart- 
ment, and when the proper time comes this Association 
will be able to exert its influence powerfully in support of 
the desired legislation. 

With the near approach of the great world’s exposition 
which will be held in Paris in 1 , increasing interest 
attaches to this event. 

Under the Sundry Civil Appropriation act of July 1, 1898, 
the sum of $750,000 was provided for the organization of 
a commission to attend to American interests and to pre- 
pare exhibits for the several Government departments, 
and the appointment of Mr. Ferdinand W. Peck, of Chi- 
cago, as Commissioner Genera] has given vitality to the 
act of Congress. It is fairly recognized, however, that the 
$750,000 appropriated for the purpose will be quite in- 
sufficient for future requirements and at least $1,000, 
will probably be needed to continue and complete the work 
already begun. 

This is the case in which the United States cannot afford 
to pursue a narrow or parsimonious policy. The products 
of our industries will stand side by side with the work 
of the manufacturers of all nations. We must either 
make a showing that will substantiate our claims of supe- 
riority or else our industries must suffer great injury. 
Upon no occasion have our manufacturers been put in 
such a defensive position before the world. The pushing 
of our trade into every country and the vast expansion of 
our foreign business have made widely known our ability 
to compete with the older nations in all the principal 
branches of industry. The skill of our work-people and 
the aggressiveness of our manufacturers have been widely 
heralded; the world will look to the Paris Exposition for 
a substantiation of these claims, and unless our manufac- 
turers shal] show at Paris the best of their handiwork the 
reputation of our industries will suffer enormously. 

The attention of members of this Association has been 
repeatedly directed towards the great advantages to be de- 
rived by our manufacturers from the extension of our 
Parcels Post System to foreign countries. In this particu- 
lar agency for conducting internationa! business we are 
peculiarly at a disadvantage in competition with foreign 
manufacturers. Our present Parcels Post System is of 
comparatively small value, and the limited extent to which 
it is used affords no basis upon which to judge of the vol- 
ume of foreign trade which could be developed with 
proper facilities of this character. Our present Parcels 
Post Conventions, fifteen in number, embrace Central and 
South American countries and points in the West Indies 
which are of minor commercial importance, with the ex- 
ception of Mexico, and in several instances the limitations 
of the service are such as to lessen its utility to a great 
degree. We are making but very little progress in the 
extension of this system. There is no evidence that the 
postal authorities of the United States are disposed to un- 
dertake the extension of the Parcels Post System except 
at the instigation of the business interests of the country, 
and the lack of a well-defined and strongly-supported de- 
mand is one of the chief causes why the system of foreign 
parcels post has not been extended to mort important 
countries. 

As compared with the general overhauling ef the consu- 
lar service of the United States during 18 the changes 
during the past year have been few in number and im- 
portance. Those officials who were newly appointed in 
1897 have had the opportunity to adjust themselves to 
their surroundings, and many of them have proved to be 
efficient, energetic and watchful of their country’s inter- 
ests. This fact, however, does not in any way diminish 
the force of the arguments used in behalf of the readjust- 
ment of the entire consular service of the United States 
upon a strictly business basis. The organization of an 
efficient consular service presents no problem that could 
not be solved without difficulty by the average business 
man. For years the business men of the United States 
have striven to eliminate the element of politics from this 
branch of the public service, and to impart ordinary busi- 
ness methods and principles to a governmental depart- 
ment that is essentially commercial in character. 

Work that is of great importance and practical value to 
the members of this Association has been undertaken dur- 
ing the past year by the Committee on International 
Freight and Transportation. The work of this committee 
has embraced two principal qbjects: 

First. The modification of the clauses affecting the lia- 
bility of the carrier in bills of lading used by ocean steam- 
ship lines. 

Second. The organization of a bureau to handle foreign 
shipments for members of the Association. 

nder the direction of the Committee on International 
Freight and Transportation there has been established in 
New York a Bureau which is now prepared to attend to 
all the details of foreign shipments by members of the 
Association. Under the direction of Mr. William C. Bar- 
ker, chairman of the committee, who has assumed charge 
of this Bureau temporarily, contracts have been negoti- 
ated with different transportation lines which will enable 
the members of this Association to make shipments to 
foreign ports under advantageous conditions. The ser- 
vices contemplated in the organization of this Bureau are 
quite comprehensive and embrace the forwarding of mer- 
chandise from the port of shipment in the United States 
and attention to all details until the goods are finally 
delivered at destination. 

The organization of this Bureau embraces representa- 
tion in all the principal foreign ports by responsible 
agents, who are prepared to care for all shipments en- 
trusted to them and to make deliveries and collections 
wherever requ 


The most important undertaking of the Association in a 
practical business way has been the sample warehouse in 
Caracas, Venezuela. The formal opening of this ware- 
house took place on March 29, 1898, and the inauguration 
of this enterprise was regarded as one of the most im- 
portant events in the commercial history of Venezuela. 

The recognition given to this enterprise at the start by 
the Government and by the business interests of Venez- 
uela established its standing before the people of that 
country, and the warehouse of this Association now oc- 
cupies a position in the public esteem which it would be 
well-nigh impossible for any private enterprise to attain. 

The exports from the United States to Venezuela in De- 
cember, 1898, were 60 per cent. greater than in the same 
month of the preceding year, and the warehoues of the 
National Association of Manufacturers in Caracas is en- 
titled to credit for a very considerable portion of this 
increase. 

The Caracas warehouse has demanded so much attention 
during the past year that it has not been deemed advisa- 
ble to proceed definitely with any other establishment of 
similar character, but the time is near at hand when the 
Association will be ready to inaugurate another a 
of this kind. In the judgment of your President, Ham- 
burg presented and still presents the strongest claims of 
any European point for consideration in the location of 
the next warehouse. 

In response to the demands of those members of the 
Association whose interests center largely in foreign trade, 
there has been a considerable expansion of the work of 
the Bureau of Information during the past year, and 
the development has been along eminently practical lines, 
with very material benefit to those who have availed 
themselves of the results. : 

The aim’ of this Bureau has been to maintain records of 
the more important business houses in all parts of the 
world, with detailed information as to the kind of goods 
they handle and the particular lines of American products 
in which they are most interested. The number of in- 
quiries received from foreign buyers grew so rapidly that 
it soon became impossible to place all this information be- 
fore the members of the Association by correspondence. 
To accomplish this end in the most satisfactory manner 
the publication of Confidential Bulletins was undertaken, 
and is now being continued with excellent results. The 
inquiries received from foreign merchants are now pub- 
lished at frequent intervals in the form of a confidential 
circular, which is sent to every member of the Associa- 
tion, and each member then has opportunity of selecting 
such inquiries as may be of interest. 

The publication of ‘“‘American Trade,” the fortnightly 
paper of the Association, has been continued as usual 
and has proved a most valuable agency for conveying in- 
formation to members of the Association and for making 
the work and purposes of the Association known through- 
out the world. 

Commercial high schools are one of the urgent needs 
of the times and none have a deeper interest in their es- 
tablishment than the manufacturers or the business men 
of the country. It should be the aim of the members of 
this Association to encourage in every way possible the 
establishment of ‘!ocal schools of this character. The 
keenest competitors encountered in foreign markets are 
those who have had the advantages of thorough technical 
and commerical education, and there 1s no reason why 
our young men should not be permitted to equip them- 
selves for business life in similar manner. 


In the afternoon the report of the Treasurer, Mr. Chas. 
A. Schieren, was considered. This gave the total income 
as $51 492, the expenditures as $49,055, leaving a balance 
of $2,637. 

Other committee reports were considered, among them 
one from the Committee on Language, Weights and 
Measure, which recommended the adoption of the metric 
system of weights and measures and legislation providing 
that after July 1, 1900, this system shall be employed by 
all departments of the government. 

The morning of the second day was devoted to a consid- 
eration of the President’s report, which was read on the 
previous day. The discussion was continued during the 
afternoon session, and resolutions were passed thanking 
the Chamber of C ce of Caracas and the President 
of Venezuela for assistance given the National Associa- 
tion. A motion to establish a branch office in New York 
city was referred to the Executive Committee. 

At the third day’s session Mr. Ferdinand W. Peck. 
United States Commissioner-General to the Paris Exposi- 
tion, delivered an address on the Exposition, and among 
other things urged that the annual convention of the As- 
sociation for next year be held at Paris. Assistant Com- 
missioner Woodward also addressed the convention. Bos- 
ton was finally selected as the place for the next annual 
meeting, and January as the time. 

The following officers were elected for the ensuing year: 
Pres., Theodore C. Search, Philadelphia; Secy., T. P. 
Wilson, Cincinnati; Treas., Charles A. Schieren, New 
Yor; Vice-Presidents—Alabama, A. F. Bend; California, 
J. G. Hamilton; Connecticut, Pliny Jewell; Delaware, 
Charles W. Pusey; Georgia, J. F. Hanson; Illinois, C. F. 
Quincy; Indiana, D. M. Parry; Kentucky, R. F. Balkey; 
Louisiana, F. M. Young; Maine, Charles R. Mulliken; 
Maryland, David L. Bartlett; Massachusetts, George T. 
Coppins; Michigan, O., H. L. Werneke; Mississippi, W. T. 
Adams; Missouri; L. D. Kingsland; New Hampshire, F. 
B. Pike; New Jersey, Benjamin Atha; New York, Charles 
A. Moore; North Carolina, D. M. Tompkins; Ohio, H. C. 
Yeiser; Oregon,-L. D. Cole; Pennsylvania, John H. Con- 
verse; Rhode Island, Samuel M. Nicholson; South Caro- 
lina, Ellison A. Smythe; Tennessee, C. D. Mitchell; Ver- 
mont, Henry Fairbanks; Wisconsin, Frederick W. Sivyer. 
The Executive Committee—Theodore Search, Philadelphia; 
Charles A. Schieren, New York; E. P. Wilson, Cincinnati; 
Charles A. Moore, New York; John H. Converse, Phila- 
delphia; C. F. Quincy, Chicago; H. C. Yeiser, Cincinnati; 
L. D. Kingsland, St. Louis; Frederick W. Sivyer, Mil- 
waukee; D. M. Parry, Indianapolis; George F. Coppins, 
Boston; Benjamin Atha, Newark; O. H. L. Werneke, De- 
troit; Pliny Jewell, Hartford; Richard Young, New York; 


C. D. Mitchell, Chattanooga; Robert Laidlaw, Cincinnat. 
and B. F. Jones, Pittsburg. 

Among the excursions and entertainments the «1p t, 
the factory of the National Cash Register Co., at Dayton 
Ohio, proved most enjoyable. 


ANNUAL MEETING OF THE ILLINOIS SOCIET\ oF 
ENGINEERS AND SURVEYORS. 

The fourteenth annual meeting was held at Cham jen. 
Ill, Jan. 25, 26 and 27, the headquarters being ©: the 
Beardsley Hotel and the meeting being held in the “ng. 
neering Building of the University of Illinois. T!. a: 
tendance was somewhat limited. 

At the opening session, on the afternoon of J. 25 
Prof. A. N. Talbot welcomed the society, in the abs-nee 
of President Draper, of the University, and the Prosijent 
of the society, Mr. A. D. Thompson, of Peoria, presented 
the annual address. The report of the Secretary, \\; Ja. 
cob A. Harman, of Peoria, showed receipts of $608 anq 


expenditures of $605, and recommended an increas: jn 
revenue to cover a deficit and to enable copies 0! the 
papers to be printed before the meeting. The rep or: of 
the Committee on Public Highways was then pres pied 
‘by the secretary, and there was a general discussi)» on 
roads, tile drains for roads, the establishment of = «jon 


corners, and the use of brick culverts for roads. A oom- 
mittee on road legislation was also appointed. 

In the evening Prof. W. D. Pence read a paper op “The 
Surveying Standards of the University of Illinois.”’ Thes, 
include (1) a 100-ft. measure between copper bolts se: jn 
concrete monuments, (2) a standard elevation above sea 
level (720 ft.), (3) a meridian marked by copper monu- 
ments embedded in concrete, and (4) its triangula:ion 
points in the official surveys of the University. This was 
followed by three papers upon closely related subjects, 
as foliows: “Can Our Public Contracting System Be Im- 
proved,” by J. H. Burnham, of Bloomington; ‘Engineer- 
ing Ethies,’’ by Mr. C. C. Brown; and ‘‘The Theory and 
Practice of Getting Jobs,’’ by J. W. Alvord, of Chicago 
Mr. Burnham recommended the licensing of contractors 
after their capability and financial standing have been 
proved, so as to do away with the evils resulting from le:- 
ting contracts to the lowest (and perhaps least efficient 
and least responsible) bidder. Mr. Alvord’s paper was 
of a humerous character, but none the less interesting 
His rules are: (1) Find your job; (2) know more about 
how the job ought to be done than anybody else; (3) know 
the men who have the job to give. 

On the morning of Jan. 26 a number of members visited 
the septic tank of the Champaign sewage disposal system. 
At the morning meeting the report of the Committee on 
Municipal Engineering was presented by Mr. J. W. Alvord, 
which brought out some discussion of the new loca! im- 
provement law passed by the state legislature last July, 
and which seems calculated to discourage improvements in 
cities having less than 25,000 population. Prof. Ira 0. 
Baker then gave a very interesting talk upon ‘The Eco- 
nomics of Cement Mortar,’”’ showing the economy de- 
duced from a comparison of the relative fineness, strength 
and cost of different cements. All his tests and investi- 
gations go to show that for strengths under 370 lbs. per 
sq. in., after six months, natural cement is more economi- 
cal than Portland cement. 

Mr. D. W. Mead then presented the report of the Com- 
mittee on Sanitary Legislation, which approved a bil! 
which has been prepared, putting the State Board ot 
Health in charge of all inland water supplies, and re- 
quiring them to confer with towns and villages contem- 
plating systems of water supply, sewerage and sewage 
disposal. The Road Committee, appointed on the previous 
day, then presented a resolution approving the division 
of cost of road improvement between the state, county 
and district (the latter by special assessment), and advo- 
eating the employment of state prison convicts upon road 
work. This resolution was adopted. 

Mr. W. H. Tarrant then read a short paper describing 
the “Concrete Curb and Gutter” now being so extensively 
used in Western towns, after which Prof. Baker exhibited 
and described the University’s collection of computing in- 
struments and books. These include books of tables of 
multiplication (which are more rapid than logarithms). 
adding and multiplying machines, slide rules, the Thacher 
calculating machine and a variety of planimeters. Prof. 
Talbot read a short paper on “The Working of the Septic 


“Tank of the Champaign Sewerage System,” and the meet- 


ing then adjourned. 

In the afternoon Mr. Darling, of the Committee on In- 
struments, Blanks and Records, called attention to the 
manufacturers’ exhibit made for the meeting, and a very 
brief report of the Committee on Drainage was presented 
by Mr. W. E. Evans. Prof. A. N. Talbot then read 4 
paper on “A New Form of Sewer Invert Block.’’ The 
block is of clay, of much shorter radius than the brick 
sewer of which it is a part, and thus forms a kind of 
gutter, increasing the velocity of small flows in the sew°' 

The revised constitution and by-laws were then read by 
Porf. Baker, and after some little discussion they wre 
adopted. The next place of meeting was then taken UP. 
and Moline was selected. The meeting then adjourne’ ‘> 
enable the members to make a tour of the enginee’ins 
buildings. 4 
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The first business of the evening session was the elec- 
ton of officers, which resulted as follows: President, A. 
p. Thompson (re-electeg); Vice-President, Geo. W. 
Chandler; Trustees, BE. E. Johnson, C. C. Brown and J. 
Ww. Alvord. 

A report of progress by the Committee on Paving Brick 
Specifications and Tests was presented by Prof. Talbot, 
and Mr. W. H. Rosencrans read the report of the Com- 
mittee on Railways, giving particulars of the mileage of 
steam railways and the rapid growth of electric interurban 
railways. Mr. Rosencrans followed this with a paper on 
“Some Details of Modern Street Railway Construction,”’ 
gescribing the methods of track construction in different 

an interesting paper on ‘‘The Relation of the Constitu- 
tional Limitation of the Financial Powers of Municipali- 
ties as to Public Works” was then read by Prof. C. W. 
Tooke, of the Law Department of the University, and 
this brought out some discussion on methods of assess- 
ment for taxes. The last paper of the session was on 
“Railway Map and Profile Records,” by Mr. V. K. Hen- 
dricks, of the Terre Haute & Logansport Ry. This de- 
scribed forms of record to show graphically the real estate 
boundaries, tracks, stations, fences, mile posts, road 
crossings, and other property and appurtenances, as well 
as the alinement and profile. 

At the morning session of Jan. 27 a considerable amount 
of business was disposed of, so as to conclude the pro- 
ceedings, aS Many members intended to leave by afternoon 
trains. Mr. A. C. Loomis read a paper on ‘“‘A Central 
Heating Plant,’’ describing a plant on the Young system, 
in which water is heated by exhaust steam and pumped 
through mains at 30 Ibs. pressure, being piped to radi- 
ators in the houses. Thermostats, with valves operated 
by compressed air, control the temperature. The water 
has a temperature of about 185° in the supply pipe and 
0° in the return pipe. A resolution was then presented 
and adopted in favor of the bill for a State Board of 
Health as outlined at a former meeting, and Prof. I. O. 
Baker then gave a summary of the report of the Com- 
mittee on Sewer Pipe Specifications and Tests. Prof. 
Breckenridge gave a brief statement of ‘‘The Test of the 
Nordberg Pumping Engine at Aurora, Ill.,’’ and Mr. C. 
Cc. Brown presented the report of the Committee on Water- 
Works, with a table of the cost of pumping at various 
plants. Another resolution was then adopted in favor of 
certain amendments to the new Local Improvement Law. 
Mr. D. W. Mead then read a paper on ‘The Commercial 
Transformation of Energy,’’ showing by diagrams the 
various losses by different systems. 

The President of the University, Dr. Andrew S. Draper, 
then made a few remarks, referring to the importance 
of the technical education of those who intend to take 
up the profession of engineering. He said that the agri- 
cultural element is objecting to the sums of money spent 
on the engineering department of the University, but as 
the farmers’ boys insist on coming to be trained as en- 
gineers he did not think the University trustees should 
be blamed for meeting the evident demands of the people. 
Dr. T. J. Burrill then read a paper-on ‘Bacteria and 
Their Activities,” and after brief remarks by the newly- 
elected officers the final adjournment was taken. 


ANNUAL MEETING OF THE INDIANA ENGINEERING 
SOCIETY. 


The nineteenth annual meeting of the Society was held 
at Indianapolis, Ind., Jan. 24, 25 and 26, the headquarters 
being at the Hotel English and the meeting being held in 
one of the committee rooms of the State House. The So- 
ciety has adopted the plan of meeting every year at Indi- 
anapolis, instead of at a different place each year. 

At the opening session the Secretary, Mr: J. B. Nelson, 
of Indianapolis, presented his report, showing receipts of 
$399 and expenditures of $378. A brief report from the 
Executive Committee was also presented, and after the 
roll call of officers and chairmen of committees the meet- 
ing adjourned, to allow members to renew and extend 
their acquaintance. 

At the afternoon session the annual address was pre- 
sented by the President, Mr. A. J. Hammond, of Terre 
Haute, Assistant Engineer of the Vandalia Line. He 
thought engineers should take more active interest in 
bublic affairs, for the improvement of work and adminis- 
tration in state, city, county and township affairs. The 
general public and such officers as councilmen and com- 
missioners rarely understand the relation of engineering 
to the health and welfare of the community. The con- 
Struction and maintenance of country roads should be en- 
trusted to competent engineers, but tne cost of mainten- 
ance of roads is becoming out of all proportion to the 
Mileage, in consequence of the farming out of road repairs 
for political rewards, so that while many roads are left in 
defective condition others are ‘‘repaired’’ whether they 
heed it or not. 

The first paper was by Prof. W. K. Hatt, of Purdue 
University, on “Methods of ‘Testing Paving Brick,” in 
which diagrams were presented showing the lack of rela- 
tion between the various tests as to absorption, crushing 
Strength, tensile strength and resistance to wear and 
abrasion as indicated by the rattler test. Samples of 
various kinds of paving brick were exhibited, which had 


been subjected to the rattler and cross-breaking tests, 
and it was noted that a somewhat soft brick with a 
highly glazed surface had suffered very little from abra- 
sion, the foundry shot used in the rattler having appar- 
ently ghanced off from this surface. 

An interesting paper on ‘‘Road Maintenance” was then 
read by Mr. Daniel B. Luten, Instructer in Civil En- 
gineering at Purdue University, illustrated by views of 
dirt and gravel roads in various conditions. Mr. Luten 
took the ground that while stone roads and the recon- 
struction of roads have been persistently advocated, they 
should be subordinated to methods of proper maintenance 
of existing roads. As to the common system of working out 
the road tax by labor, he compared this to a system by 
which farmers would work out their school taxes by acting 
as teachers in their local schools. The contract system 
of road repairing was also considered entirely unsatis- 
factory, the object of the contractor being to use as 
little money as possible on the roads, se as to pocket a 
larger share of the contract price. The system favored 
was that of ‘‘constant maintenance” by men permanently 
engaged in road work, as in foreign practice. The author 
suggested allotting a man and team to 15 or 20 miles of 
road, as the cost of a number of men on short sections 
would, at the present time, be too costly to be practicable. 

Instances were given of stone roads worn into most dis- 
reputable condition through lack of maintenance, and 
also a case where the commissioners became tired of 
constantly repairing a gravel road and therefore covered 
it with 6 ins. of loose broken stone. As might be im- 
agined, the stone immediately began to wear out in ruts 
as the gravel had done. Mr. Luten showed how existing 
conditions might be materially improved by filling ruts 
and keeping them filled, draining the road surface by 
cross drains, and otherwise preventing the waterlogging 
and rutting of the surface. 

The discussion turned largely towards legislation and 
the methods of road administration, in which the incom- 
petent county surveyor—who is neither an engineer or 
surveyor—came in for a share of attention. Mr. E. E. 
Russell Tratman (Associate Editor of Engineering News) 
expressed the opinion that the Society ought to make its 
influence felt in the legislature, especially in regard to the 
numerous road bills which are to come before the present 
session. He related his experience with a member of the 
legislature whom he had met at the hotel, who had never 
heard of the Society, and when informed of its annual 
meeting spoke of it as a steam-fitters’ association. This 
line of.discussion was followed up, and eventually a 
resolution was adopted for presentation to the Road 
Committee of the legislature, setting forth that the In- 
diana Engineering Society favored the ‘“‘constant main- 
tenance’’ system for country roads. 

In the evening two papers, profusely illustrated by 
stereopticon views, were presented. Prof. W. F. M. Goss. 
of Purdue University, real a paper on ‘“‘The Training of 
an Engineer,’ in which he described the courses and 
equipment of the University and various examples of en- 
gineering structures, including engines, steamships, steel 
frame buildings, bridges, ete. Prof. R. L. Sackett, of 
Earlham College, Richmond, Ind., then read a paper 
on ‘‘Modern Engineering,’’ and illustrated a great num- 
ber and variety of engineering works in this country and 
abroad. 

At the morning session on Jan. 25, Mr. W. V. Rooker, 
an attorney of Indianapolis, gave a short address in re- 
gard to some of the road bills now before the legislature. 
The outcome of the discussion on this address was a res- 
olution enlarging the powers of the committee appointed 
on the previous day to present a resolution to the House 
Committee on Roads, and directing it to confer with the 
House committee in regard to the road bills. A short 
paper on ‘“‘How Should Fiell Notes be Kept” was then 
read by Mr. John W. Fawcett, of Delphi, and in the dis- 
cussion Mr. H. B. Fatout favored a law requiring that 
there should be made and filed a definite plat and de- 
scription of every subdivision for permanent record. 

Mr. J. J. J. Billingsley, editor of ‘‘The Drainage Jour- 
nal,”’ then read a paper on ‘‘Farm Drainage,”’ which was 
followed by another on ‘“‘Drainage,’’ by Mr. J. S. Spiker, 
of Vincennes. The former paper advised engineers to 
seek to instruct farmers as to the practical benefits of 
drainage. The latter paper referred to the influence of 
drainage upon public health, in reducing the percentage 
of chills and fever, throat affections, etc. It also referred 
to the influence upon land values, cases being cited where 
lands formerly sold at $4 per acre, were now sold at 
$100 an acre, owing to their improved condition. A 
resolution was passed to appoint a committee to pre- 
pare tables of the discharge of tile drains at various 
grades. 

The first paper of the afternoon session was a humorous 
one, in dialect, by Mr. John E. Alter, of Rensselaer, 
entitled ‘“‘A Botanical Survey,’’ advising the engineer to 
see the beauties of nature as well as the direction of 
his lines. Mr. C. G. H. Goss, of Martinsville, Ind., then 
read a paper on ‘“‘Public Work and the Civil Engineer,” 
in which he compared the care, system and skill required 
in private business with the unsystematic, uneconomical 
and improper way in which much of our public business 


is conducted. He also referred to the obstacles which - 


the city engineer has to surmount, and which are due to 


what is commonly termed ‘‘politics."’ though he argued 
that every man ought to be a politician in the sense of 
having and acting upon political beliefs and principles 

Mr. F. Herbert Snow, of Boston, Mass., then delivered 
an interesting address upon ‘‘American and European 
Methods of Sewage Disposal;'’ and in the evening an fl- 
lustrated lecture on ‘“‘The Purification of Water Supplies” 
was delivered by Mr. John W. Hill, of Cincinnati, 0 

At the morning session on Jan. 26, a paper on ‘“‘Street 
Paving” was read by Mr. B. J. T. Jeup, City Engineer of 
Indianapolis, which was followed by one on “City Monu- 
ments,”’ by Mr. John V. Coyner, of Indianapolis 

Officers were elected as follows: President, A. J. Ham- 
mond, of Terre Haute; Vice-President, J. S. Spiker, of 
Vincennes: Secretary, J. B. Nelson, of Indianapolis; Ex- 
ecutive Committee, J. A. Mitchell, of Noblesville; H. B 
Fatout, of Indianapolis, and Prof. R. L. Sackett, of 
Richmond. 


ANNUAL MEETING OF THE AMERICAN SOCIETY OF 
HEATING AND VENTILATING ENGINEERS. 


The fifth annual meeting of this Society was held in New 
Yark city, in the rooms of the American Society of Me- 
chanical Engineers, on Jan. 24, 25 and 26. The first ses- 
sion. held on Tuesday afternoon. Jan. 24, was a business 
session The retiring President, Mr. Wiltsie F. Wolfe, 
made an address, and the reports of officers and of com- 
mittees were presented Among these reports were a 
number made by individual members concerning the ven- 


tilation of school houses in their own cities. They were 
presented in writing and covld not be conveniently dis- 
cussed, as they deserved to be, and it was ordered that 


they be printed and distributed for discussion at the semi- 
annual meeting. ‘ 

The report of the Committee on Compulsory State Legis- 
lation. in regard to the ventilation of school houses and 
other public buildings reported that it had not succeeded 
during the year in getting any of the states to pass the 
desired bills, but that a bill had last vear passed the New 
York state Senate, but failed to obtain consideration in 
the Assembly. A long discussion followed the presenta- 
tion of th's report, in which the difficulty of procuring 
legistation on matters that related to the health of the 
people but had no politics in them was freely commented 
on. The Committee on Compulsory Legislation was con- 
tinued, with instructions to devote special attention to 
New York state, since it is believed that other states will 
follow New York if she sets the example. 

The second session was held in the evening. The tellers 
reported the result of the election of officers as follows: 
President, Henry Adams, Baltimore, Md.; Vice-Pregidents, 
D. M. Quay, A. E. Kenrick and T. A. Williams; Secretary, 
Wm. M. Mackay: Treasurer, J. A. Goodrich; Managers, 
J. A. Jellett, W. A. Wolfe, B. H. Carpenter, H. C. Meyer, 
Jr., and A. A. Cary. 

The reading and discussion of professional papers was 
then taken up. The papers had been printed in pamphlet 
form for distribution at the meeting. The first paper was 
entitled “Necessity for Ventilation,’’ by H. Bisert. This 
paper is practically a compilation of the data given in the 
introductory chapters of text-books on heating and ven- 
tilation, including products of respiration and combustion, 
gases from industrial processes, generation of heat by 
living beings and iliumination, the required change of air 
in order to maintain a given standard of purity. Two 
pages of tables are given, showing results of experiments 
in generation of carbonic acid and of heat by human be- 
ings and by lights. The paper will be valuable for refer- 
ence when it is bound in the proceedings, but it was not 
of such a nature as to invite discussion. 

The next paper was entitled ‘Heating a Private Resi- 
dence with a Warm Air Furnace.”” This paper, somewhat 
condensed, with a brief abstract of the discussion, we 
printed in our issue of Jan. 26. The discussion was very 
lively and interesting, and kept the session occupied until 
10.30 p. m., when it was adjourned to meet on Wednesday 
afternoon. 

At the next session the first paper was by Prof. R. C. 
Carpenter, of Cornell University, entitled ‘Investigations 
of a Blowing Fan.”’ Prof. Carpenter has made many in- 
vestigations of fans during the past three years. The 
particular fan described in the paper was one made es- 
pecially for experimental purposes, and made adjustable, 
so that the form of both the casing and the blades could 
be changed. The principal conclusions reached from the 
experiments we condense as follows: 

The first investigation established the following propo- 
sitions which were advanced some years ago by Murgue. 

First, the volume of air delivered varies with the speed 
of rotation. 

Second, difference of pressure varies as the square ot 
the speed. 

Third, the power required varies with the cube of the 
speed. 

The object of the later investigation was to determine 
the most efficient form of fan blade, and also the effect 
due to variation in size of outlet and inlet. For the pur- 
pose of testing fans with different shaped blades the radial 
blades were removed and bent blades substituted which 
were radial for a distance of 7 ins., then curved in an 
easy bend in a direction approximating tangentia] at the 
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outer extremities. The bent blades were arranged so that 
they could be operated with the curved end run in a 
backward or forward direction. The area of the plane 
blades In the direction of the radius was 1.5 sq. ft., the 
projected area of the curved blades on a radial plane 
was 1.37 sq. ft. As compared with the radial blades there 
was a loss in quantity of air delivered for a given rota- 
tive speed of nearly 25% when the blades were bent back- 
ward, and but little loss when the blades were bent for- 
ward. As normally constructed there was but one inlet 
to the fan, which was 22 Ins. in diameter. For a portion 
of the experiments a second inlet of the same size was 
constructed on the opposite side, so that experiments 


were made with the radial blades with two inlets. 
Relation between horse power delivered to fan and out- 


let area: The blades bent backward take the smallest 
amount of power for a given outlet; the radial blades an 
intermediate amount, and the blades bent forward the 
greatest amount. The power required for the radial type 
of blades for very smal] openings was decreased, but for 
larger openings was increased by doubling the inlet open- 
ing, which effect is accounted for by noting that the quan- 
tity of air delivered is greatly increased for the larger 
openings. 

Relation between the quantity of air delivered in cubic 
feet per second and the area of outlet opening for a con- 
stant speed of 500 revolutions per minute: With a single 
inlet opening the greatest quantity of air for a given out- 
let area was obtained with the fan which had the blades 
bent forward, the amount delivered by the radia] blade 
being intermediate, that by the blades bent backward the 
least. The effect of doubling the inlet area was to increase 
the quantity of air delivered by the radial fan very ma- 
terlally for the larger openings. 

Variation in the quantity of air delivered per horse 
power in cubic feet per second due to changing area of 
the outlet, and consequently the back pressure: The best 
results were obtained from the fan with blades bent back- 
ward. Rounding off of the tips of the blades and bending 
them backward decreases the amount of air delivered, and 
also the power required to drive the fan, as compared 
with the other conditions, but the power required to drive 
the fan is reduced more than the delivery of air, conse- 
quently the air delivered per horse power is the greatest, 
or, in other words, the efficiency of this type of fan is 
the greatest of the types compared under the same con- 
dition of inlet. Doubiing the area of the inlet, for the 
fan with radial biades for a small area of outlet or 
for back pressures much exceeding one inch of water, 
made no special change in the results, but for large area 
openings or when the pressure is less than about one inch 
of water much more air is delivered. 

Relation between the velocity of delivery, the back 
pressure and the area of outlet: For the two conditions oi 
the radial blades and blades bent forward, the velocity of 
the discharge exceeds the peripheral velocity of the fan 
when the back pressure corresponds to about 1.6 ins. for 
the case considered. For a higher or a lower back pres- 
sure the velocity becomes less. 

The type of blade which gives the jowest velocity of air 
gives the best result as to the quantity of air per horse 
power, from which it would appear that the most effective 
fan is the one which delivers the air at the lowest ve- 
locity. With the type of blade bent backward ai the tips, 
the maximum velocity lacks 1] ft. per second of reaching 
the peripheral velocity of ube fan; the other three types 
exceed the fan velocity at the maximum point as already 
mentioned. It is probable that the reason why the biades 
bent backward do not give so high a velocity is due to 
the slipping of the air over the tips of the blades. 

Relation between efficiency of the fan, the area of outlet 
in square feet and the pressure produced by the radial 
type of fan: Bach type of fan has a condition of maximum 
effic.ency with constant speed which occurs under the con- 
dition of the test with the tan with biades bent forward 
when the back pressure is about 1.7 ins. of water, for the 
fan with the radial blades when the pressure is about 1.5 
ins., and for the fan with blades backward when the pres- 
sure is about 1.4 ins. The fan with the biades bent back- 
ward has a maximum efficiency of about 43.5%; the fan 
with the blades bent forward has a maximum efficiency of 
837%, and with the radial blades a maximum efficiency o 
about 33.6%. The fan with the radial blades double inlet 
had a maximum efficiency of about 45%, which occurs, 
however, with a low pressure of air. 

Relation between pressure in delivery box and the area of 
outlet, when the fan is working at a constant speed: The 
fan with blades bent forward gives the highest pressure, 
and the fan with blades bent backward gives lowest pres- 
sure, but for openings of the delivery tube much in excess 
of area of the blade, the fan with the double inlet shows 
the greatest pressures. In all cases that the pressure is 
greatest when the delivery of air is least. Buckle* gave 
as results of his experiments the following formula for 
expressing the relation between the pressure produced and 
the peripheral speed, a sreduced by Kent in his “‘Pocket 
Book for Mechanical Engineers:"’ 

- 
in which p is the pressure expressed in inches of water and 


*Paper before Institute of Mechanical Engineers, Eng- 
land, 1847, 


¥ is the peripheral velocity of the fan in feet per second. 
The pressure deduced by Buckle’s formula would be ob- 
tained under conditions like those in the experiment cited 
when the area of discharge opening expressed in percent- 
age of the area of the blade was 15% when the blades 
were bent backward, 18% when the blades were radial, 
and 25% when the blades were bent forward. 

I have found by a comparison of Buckle’s formula as 
above with actual tests that the maximum pressure which 
is produced by a given preipheral velocity is greater 
than that state@ by Buckle by an amount which 
varies in different conditions from 1 to 15%. The 
maximum pressure which may be produced is the only 
one which can be considered as positively depending upon 
the peripheral velocity, since the actual pressure In any 
given case depends very largely upon the resistances to 
a free discharge corresponding In the case of the ex- 
periments cited to the area of outlet. The more freely the 
air is discharged, or in other words the less resistance 
the less the pressure that will be produced by the fans. 
Buckle’s formula, however, {fs usually a safe one to em- 
ploy, since the pressure given by it is less than can be 
realized in practice, provided the resistance to the flow of 
air is at a maximum. 

Prof. Carpenter’s paper was presented in printed form, 
subject to revision, but the plates of diagrams which are 
to accompany !t were not ready. When finally printed, 
with additions which are promised, it will be a valuable 


contribution to the Hterature of centrifugal fans. Its ; 


chief value, perhaps, {s In its calling attention-to the fact 
that there fs still a great deal to be learned about fans, 
and that there is a wide margin for improvement fn their 
construction, as shown by the great difference which ex- 
ists between the efficiencies obtained in experiments and 
those that are theoretically possible. 

The next paper was entitled “Some Points Regarding 
the Ventilation and Heating of Tall Buildings,”” by Henry 
C. Meyer, Jr. We printed a portion of this paper in last 
week’s issue. The discussion which followed the reading 
of the paper referred chiefly to some matters of detail 
mentioned in it, such as the use of grease separators, 
arrangements of piping, back-pressure valves, etc. Some 
difference of opinion was exhibited regarding the author’s 
statement that unless a filter for separating grease from 
the exhaust drips was used such drips should be thrown 
away. 

The “Relation Between Architect and Heating Engt- 
neer,” by Mr. J. N. Thomson, was the next paper. It 
dealt chiefly with the unsatisfactory design and construc- 
tion of heating and ventilating apparatus, including the 
piping systems, consequent upon the engineer not being 
called in early enough in the preparation of the general 
designs for a building. ‘The chief fault is that of the 
owner, who desires to have work begun on the building 
before the architect has had time to complete the plans, 
and the result is that the heating and ventilating sys- 
tem is largely the product of ‘“‘afterthought”’ rather than 
of “forethought."” The paper concludes as follows: 


I wish that all the architects in the United States could 
have an opportunity to read this paper so that they might 
be reminded of the fact that a world of difference exists 
between the “forethought” job and the “afterthought” 
job. * * * In a building which, unhappily. is provided 
with an afterthought system of heating, a peculiar feeling 
of unrest seems to prevail throughout. Everything seems 
to indicate to the man of structural ideas that great 
scrimmages must have existed between the contractors 
for place, and that the architect has been a secondary 
man on the building. To the uninitiated, of course, the 
chaos is unexplainable. They say the building is fine 
but for the pipes, etc., which are so numerous and promi- 
nent that they cannot see anything else, and are located 
in such a way that there is no place for furnishings. 
those of refined feelings and sensitive temperaments the 
beauty and grace of the buildings are lost in the medley 
of steam pipes and promontories of modern engineering 
contrivances, 

Do the owners of buildings want all this ‘“‘jumbleation” 
of monstrosities? No. Do the architects want it? No. 
Do the engineers or contractors want it? No. Then why 
shovld it exist? This question, gentlemen, I leave open for 
you to decide. 

The discussion that followed this paper was able and 
vigorous. It departed entirely from the ground covered 
in the paper, which related entirely to the matter of un- 
satisfactory design, as indicated in the above extract, and 
took in the whole subject of the genera relations existing 
between the owner, the architect and the different kinds 
of engineers and contractors who have to do with the 
design and construction of large buildings. It was shown 
that the design of a modern office building is more the 
work of the engineer than of the architect, but that the 
architect, desiring the customary percentage on the whole 
cost, too often, instead of calling in the engineer and pay- 
ing the proper fee for his services, obtains his engineering 
information gratis from contractors, who are ready to 
give their time in making drawings, etc., hoping thereby 
to increase their chances of getting contracts. The sub- 
ject opened up by the discussion ‘Was so large and im- 
portant that a motion was passed to have Mr. Thomson's 
paper and the discussion printed in pamphlet form and 
brought to the attention of the architects, and made a 
subject for discussion at the summer meeting of the 
society. 

On Wednesday evening a dinner was given at the St. 
Denis Hote] by the New York members of the society to 


the non-resident members. About 60 members we;. Dres- 
ent. Mr. Albert A. Wray, member of the New Yor. state 


Senate, was one of the guests, and he gave a Very {p 
esting account of the progress of the bill adyocs a by 
the society making compulsory the proper valu. 


public schools and other public buildings in th ae 
The bill passed the Senate without any serious Opposition 
at two successive sessions, but was buried in con ittee 


room in the House. He expressed the opinion :).. th 
bill will eventually pass, but that some work at : 
by a delegation of the society will be necessary i; oh 
to educate thé members of the House up to the kno: z 
that fresh air ought to be provided in a school roo: 
At the morning session on Tuesday the first pap. . pre. 
sented was entitled “Some Tests of Centrifuga] Fa: - b 
Wm. S. Munroe, of Chicago. This paper describe: - : 
interesting tests in connection with the fans whi-: ven- 
tilate the Chicago Public Library. These fans ars *-i 


by electric motors, and it was found that the su; Ky 
air from them was inadequate. On investigation :: was 


found that the fans were run at too low speed. Belt 
transmission through a counter-shaft was substitu 
the double reduction gearing in use, and the curren. pm 
sumption of the motors was increased, with satis’, tory 
results. In connection with the work some Investivation 
was made of the relation between the speed of th. alr 
its pressure and the power required. It was found that 
under the existing conditions more power was absorbed 
in sucking the air through the inlet passages an‘ the 
heating stacks and by-passes than in forcing it through 
the delivery pipes. It was also found that closing the by- 
pass around the heater largely reduced the air delivery, 
and also reduced the power consumed by the fan, which 
prt in fact, be expected from theoretical considera- 
ns. 

The next paper was by Prof. J. H. Kinealy, of St. Louts. 
entitled “Some Formulas of Disk Fans.” This paper was 
published in fuli in our issue of last week. The discussion 
on these two papers was brief and unimportant. The rest 
of the session was taken up in discussion of several of 
the “topics for discussion,” which were printed in the 
Programme as follows: 

1. The expense of se 
part of the heating and ventilating engineer to accomplish 
the required results and minimize operating costs. 

2. The number of air changes per hour which should 
be allowed for in the different types of buildings. 

3. Discharging water of condensation and blow-offs {nto 
ey and sewerage systems. 
mS. e duty of a heating and ventilating engineer to his 


5. What are the relative advantages of the upward and 
downward systems of ventilation for audience halls. 
ors eir heatin ! 
standard conditions? 
a Are the capacities of steam traps as given in makers’ 
tiation ae of breaking up drafts in forced ven 
; at rules are usually followed for proportioni 
direct-indirect radiation, and how many heat 


~ given off per square foot of heating surface per hour 


under ordinary conditions with this system? 

10. General principles to be observed in the installation 
of biower system of heating and ventilation. 

11. What is the practical exnerience as to the loss of 
heat from hot-air flues, especially when such must be lo- 
cated in outer walls? 

12. Simple, inexpensive schemes for warming and ven- 
tilating smal) buildings (dwellings, etc.). 

3. Simple methods of breaking up drafts in forced ven- 
tilation work. 

14 Does the main body of water in a hot-water heating 
system circulate, or is heat conveyed through the water 
as a transmitting medium? 


The discussion of some of these topics was highly in- 
teresting, and showed that it is often more difficult to 
answer than to ask a question concerning heating and 
ventilation, on account of the lack of sufficient experi- 
mental data upon which to form an opinion. In regard 
to the sixth question it was pointed out that the rating of 
radiators by the square feet of surface was al] wrong, that 
a stack 2 ft. high gave out almost as much hea: as & 
stack 2 ft. high, and that crowding the pipes greatly de- 
creased their effectiveness. The fourth question brought 
out a statement concerning the actions of some heating 
and ventilating engineers which indicated that they 
needed some instructions in common ethics, and that they 
should be called contractors’ agents or salesmen rather 
than consulting engineers. If the remarks of President 
Wolfe on this subject are printed in the Society's pro- 
ceedings they will make interesting, although unpleasant. 
reading. 

At the concluding session on Thursday afternoon the 
only paper presented was one by Prof. R. C. Carpenter, 
on “Literature Relating to Blowing Fans.”’ It was prac- 
tically a bibliography of the subject and was not a paper 
on which there could be any discussion. The “‘topics for 
discussion”’ were continued till the adjournment. 

The meeting was one of the most successful the society 
has ever had, and the increase of membership, the im- 
provement in finances, and the lively interest shown i= 
the papers, are all evidence that the society is one that is 
needed by the engineering profession and by the com- 
munity. The society is strictly a professional one, 2né 
nothing of a trade or commercit! nature js brough' inte 
its proceedings. The next meeting will be held ear'y i= 
the summer, probably at Niagara Fallz ~ 
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